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1. Ilen ocBOEHMS TUCHMIIJIMHBI

LlenssMu OCBOEHUS AMCLUITIMHBI «JKOJIOTHUECKAst (U3UOIOTUS U OMOTEXHOJIOTHUS SIB-
JSIFOTCS: JaTh COBPEMEHHBIE MPEICTABICHUS O MPUOPUTETHBIX 3arpsA3HUTENSNX, TOCTYNAOIINX B
OKPYXAaIOLIYI0 Cpely, UX B3aUMOJCHCTBUSAX C OMOJOrMYECKUMH OOBEKTaAMU SKOCHUCTEM, O3Ha-
KOMHTb C OCHOBHBIMH MEXaHU3MaMH OMOJIOTHYECKOW TpaHchopMaiu KCEHOOMOTHUKOB U (hak-
TOpaMH, BIHMSIOIMMU Ha OMOTpaHC(HOPMAINIO, IPEACTABUTh COBPEMEHHOE TTOHHMMaHHE (HU3NO-
JIOTMM PacTEeHUsI MO0 OCHOBHBIM paszzeniaM, BKJIIOuYas (POTOCHHTE3, POCT M Pa3BUTHE, OOecrequ-
BAIOIIME TUIACTUYHOCTh M MPOIYKTUBHOCTH pacteHuid. Kypc nmpexycmarpuBaer nomydeHue 3Ha-
HUI 0 OMOTEXHOJOTHIX OYMCTKH Pa3IMYHBIX 0OBEKTOB OKPYXKAIOIIEH Cpebl, O MPEUMYIIeCTBAX
OMONIOTMYECKOI OYUCTKHU TIepe]] APYTUMH METOJaMU, OOyuYeHHE CTYJICHTOB HaBBIKAM COCTaBJIe-
HUS, aHaJIM3a U MOJCPHU3ALUN OMOTEXHOJIOIMYECKHX CHUCTEM JUIS TMOJTYYEHHUS OMOJIOrMYECKHX
NpenapaToB U MX HMCIOJIb30BAaHHUS B NPUPOIHBIX Cpenax, mepepaboTKu OTXOIO0B, 00E3BpekKHBa-
HUS CTOYHBIX BOJ U IPOMBIIUICHHBIX BHIOPOCOB.

2. Mecto nucuumiinnel B ctpykrype OOII

Jucuumnnuna «3Jkonorudeckas ¢usnonorus u ouorexuonorus» (b1.B.07) otHocutcs k
bnoky 1 «Aucuumiunel (Moxynn)» yaedHoro miaaHa OOII B yactu, popmupyemoi yuacTHUKaMu
o0Opa3oBaTenbHbIX OTHOIIEHUH yuyebHoro iana OOII, ocBauBaercs B 1 u 2 cemecTpax.

Jlnisi 0OCBOGHMS JUCHUIUIMHBI OOYdYaloONIMecss MCIONb3YIOT 3HAHUS HAIpaBJICHUS TOATO-
toBKH OakanmaBpuara 06.03.01 buonorus mo OMoJOTHYECKOW XUMHH, (DU3UOJIOTHH YEJIOBEKA U
YKUBOTHBIX, MUKPOOUOJIOTUH U BUPYCOJIOTUH, T€HETUKHU, 3KOJOTUU U PALlMOHAIBHOIO IPUPOJIO-
nonb3oBaHud. Juciuminna «9Konoruueckas GU3noiorus 1 OUOTEXHOJIOTHS» OMHPAETCS Ha OC-
HOBHbIE€ 3aKOHOMEPHOCTH, MPENOJAaBAEMbIE B COCTaBE OJIOKA €CTECTBEHHOHAYYHBIX JUCLMILIUH
HampaBlieHus1 MOAroToBkM OakanaBpuata 06.03.01 buonorus: marematuky, UHQOPMATUKY U CO-
BpeMEeHHbIC HH(POPMAITMOHHBIE TEXHOJIOTHH, XUMHIO, (PU3HKY, HAYKH O 3eMJIE.

B mpomnecce uzyyeHuss AaHHOW AUCHMILTUHBI CTYIEHT 3HAKOMHUTCA C SKOJIOTHUYECKHUMHU
ACTIEKTaMH BO3JICHCTBUS XUMHUYECKUX M OMOJIOTHUECKUX (PaKTOPOB HA OMOJIOTHUECKUE OOBEKTHI
HKOCHUCTEM M MEXAHU3Mbl X 3AIIUTHBIX PEAKUUNA M UMEET SPKO BBIPAKEHHYIO MPAKTHUYECKYIO
HaIpPaBJIEHHOCTD, SIBJIASCh OCHOBOM JJIi MEPOIPUATHI, 00ECIIeUNBAIOIINX COXPAHEHUE KU3HU,
310pOBbsl M PO(PECCHOHANBHOM pabOTOCIOCOOHOCTH JIIO/IeH B YCIOBHUAX MOBCEIHEBHOTO KOH-
TaKTa ¢ HeOJaronpUATHBIMU SKOJIOTMYECKUMHU (PAKTOpaMH.

OcBoeHMEe TaHHOU AUCIUILTUHBI SBISIETCS HEOOXOAMMON OCHOBOW JJIsi M3YUESHHS JUCIIH-
winH: «CoBpeMEHHas SKOJIOTHS U TJI00aJbHbIE SKOJOTUYECKUE MPOOIeMbl», «YUeHue o Ouo-
chepe», «cnonp3oBaHue OHMOMH(DOPMALMOHHBIX METOJOB B OHOJIOTHYECKHX U MEIUIMHCKUX
HCCIIEIOBAHMSIX», «DKOJOTUS MUKPOOHBIX COOOLIECTBY, a TAaKXKe MOJTOTOBKU K CAaye U caaye
rOCy/IapCTBEHHOTO SK3aMEHa, BHITIOTHEHUS M 3aIUTHI BHITYCKHOW KBAU(DUKAIIMOHHON PabOTHI.

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HANpaBIeHO Ha (opmMupoBaHuEe y 00ydaro-
muxcst npodeccuonanbhbix komnereniwii (ITK-1; ITK-4).

3. Pe3yabTaThbl 00yYeHHsI 10 TUCHHUIIJIMHE

Koa v HaumMeHoBanue KoM-
NETCHI U

Koa n HammeHOBaHUE MHIH-
KaTopa (MHAUKATOPOB) 10C-
THKEHUsS] KOMIIeTEeHINH

PesyabTaTnl 00yyeHus

IIK-1: CiocoGeH npuMeHsTh
3HaHUE NPUHILIUIIOB CTPYK-
TYpPHO - (QYHKIIMOHAIILHOW Op-
raHu3aluy OMOJIOTHYECKUX
00BEKTOB, BBIOUPATH U UC-
MOJIb30BaTh OCHOBHBIE (hU-
3UOJIOTMYECKUE, [TUTOJIOTHYe-
CKue, OMoXMMHUYecKHe, O1o-

1.1_M.IIK-1 [Touumaer co-
BpeMeHHBbIE IPo0IeMbl OHO0JI0-
THUHU ¥ UCTIOJIb3YyeT (hyHaaMeH-
TaJIbHbIe OMOJIOTUYECKHE TPe/I-
ctaBieHus B chepe mpodec-
CHOHAJIBHOW JEATENbHOCTU IS
MMOCTAHOBKH U PEIICHUST HOBBIX
3aJa4; ClOCOOEH OCYIIECTB-

3HATh TEOPETHUECKUE OCHOBBI,
TOCTHIKEHHS U IPOOIIeMBI 3KO-
JIOTUYECKON (hPU3HOIOTHH pac-
TEHUH U OMOTEXHOJIOTHH; 0CO-
OCHHOCTH 3arps3HEHUS YKOCH-
CTeM TOKCUKAaHTaMM, MEXaHH3-
MBI UX JICHCTBUS HA KHUBBIE OP-
TaHU3MbI U IyTH OnoTpaHcgop-




(bu3HIecKre, MOJICKYJISIPHO-
reHEeTHYECKHE, Fre000TaHuYe-
CKHME M 300JI0THYECKHE METO-
JIbI HCCIICIOBAHUS SKOCHCTE-
MBI M €€ KOMIIOHEHTOB JIJIst
perieHus mpodeccuoHaIbHBIX
3a1a4 B 00J1aCTH OUOJIOTHH U
9KOJIOTUH

JATh cO0p, 00pabOTKy, aHAN3
U CUCTEMAaTU3aLUI0 HAYYHOU
nH(popManuu 1Mo OMOJOTHH,
OMOMETUIIHE U SKOJIOTUU

2.1 _ML.IIK-1 CriocobeH omnu-
CBIBaTh MPOOJIEMBI U CUTYallu!
npodeccnoHanbHOM e TelNb-
HOCTH, MIPEJICTABIISATH U3BECT-
HbI€ U COOCTBEHHBIC HAyUHBIE
Pe3yabTaThI, UCTIONB3YS S3bIK U
anmnapat OMOJIOrHYecKOl HayKu
3.1_ML.IIK-1 CamocTosTenbHO
aHAJIM3UPYET UMEIOLTYIOCS UH-
¢dopmanuio, BeIABISAET (pyHIa-
MEHTaJIbHbIE MPOOIEMBI, CTa-
BUT 33/1a4y ¥ BBHITNOJHAET ONO-
JIOTUYECKHUE UCCIIeI0OBAaHUS TIPU
pelIeHIH KOHKPETHBIX 3a/1a4 C
WCTIOJIH30BAHNUEM COBPEMEHHOM
anmnapaTtypbl U BEIYUCITUTEINb-
HBIX CPEJICTB, IEMOHCTPUPYET
OTBETCTBEHHOCThH 32 KAU€CTBO
paboT U Hay4YHYIO IOCTOBEP-
HOCTb PE3yJIbTaTOB
4.1_ML.IIK-1 IIpumenser ¢u-
3HOJIOTHYECKHE, ITUTOJIOTHYE-
cKue, Onoxummuueckue, onogu-
3UYeCKHe, MOJIEKYJISHO-
TeHETHYECKHE METO/IbI UCCIIe-
JIOBaHUSI OMOCUCTEM, OCYIIECT-
BJISIET KOHTPOJIb KAauecTBa KIIU-
HUYECKUX J1a00paTOPHBIX HC-
CJIEIOBAaHHUM TPEThEN KaTero-
PHH CI0KHOCTH Ha IpeaHasu-
THYECKOM, aHATUTHYECKOM H
MOCTAaHATUTHYECKOM ATarax
5.1 ML.IIK-1 OcBauBaer u
OCYILECTBIISIET BHEJPEHUE HO-
BBIX METO/IOB KIIMHUYECKUAX
1a00paTOPHBIX UCCIIETOBAaHUN
Y MEUITMHCKHUX W3JIETAN JIIIs
MUArHOCTHKH in vitro. BeImos-
HSET KIIMHNYECKHE JIabopaTop-
HBIE HCCIIEIOBaHUS TPEThel
KaTeropuu CII0KHOCTH
6.1_M.IIK-1 Beimonsser MUK-
poOuosnoruyeckue padboTsl (OT-
60p mpoO i IpoBeIeHUS
MHUKpPOOHOJIOTHYECKUX paldoT,
BBINOJIHEHHE TIEPBUYHBIXITOCE-
BOB OTOOpaHHBIX IPOO Ha MU-
TaTeJIbHBIC CPeJlbl U aHAJIN3

MaIlfH; HAy9HO-
TEXHOJIOTUYECKHE OCHOBHI CO3-
JaHusl OMOTpenapaToB s pe-
MeIUAIUH IPUPOTHBIX CPE.T U
IUTSL HYXK]I CEITbCKOTO X03S1CTBA.
YmeThb 060011aTh 1 AaHATTU3UPO-
BaTh PE3yJbTAaThl SKCIIEPUMEH-
TOB; MPUMEHSATH OCHOBHBIC Me-
TOJIbI aHAJTN3a U OI[CHKH COCTOSI-
HUS J)KUBBIX CHCTEM ITPH BO3ICH-
CTBHSIX TOKCUKAHTOB JJIs peliie-
HUS BOIIPOCOB 3KOJIOTHYECKOU
OMOTEXHOJIOTHH.

Buajernb CrieKTpoM aHaJIUTHYC-
CKUX U OMOXUMHUYECKUX METO-
JIOB U IIOAXOH0B YKOJIOTHIECKOU
OMOTEXHOJIOTHHU; CAMOCTOSITEIIb-
HO OCYIIECTBIISITH IOUCK U aHa-
U3 uH(pOpPMaILIUK B 001aCTH
IKOJIOTUYECKON OMOTEXHOJIOTHH,
MCIIOJIb30BATh €€ B MPOIIecce
HAYYHO-TIPAKTHUCCKOU JCSITEIb-
HOCTH.




IIK-4: CriocobeH uCcnonb30-
BaTh OCHOBHBIC TEOPUH, KOH-
HEMIUHA U TIPUHITUIIBI B U3-
OpanHOIi 00s1acTu mpodec-
CHOHAIIbHOM JCSITCIBHOCTH,
CIOCOOEH K CUCTEMHOMY
MBINUICHHUIO, YMEET IIaHUPO-
BaTh U PEATM30BBIBATH IIPO-
(deccroHaIbHbIE MEPOIIPHUSI-
THSL.

MMOCEBOB MUKPOOHOIOTUIECKUX
mpoo).

7.1 M.IIK-1 TIIpoBomut Ouo-
XUMUYECKHM aHajau3 CcoCTaBa
OpTraHUu3MOB, CTPYKTYPBHI,
CBOWCTB M JIOKAJIU3aIUIO 00-
Hapy)XKUBaeMbIX B HHUX COCIU-
HEHUH, ITyTEN U 3aKOHOMEPHO-
cTeld X 00pa3oBaHUs, IMOCIe-
JIOBAaTEJIbHOCTH M MEXaHU3MOB
MpEeBpaIlleHU, a TaKkKe HuX
Oouosornyeckoit u (HuU3NOIOTH-
YECKOU poJIu.

1.1_MLIIK-4 3HaeT 1 UCToJIb-
3yeT OCHOBHBIE TEOPHH, KOH-
UMWY U PUHIUIIBI B U3-
OpanHOI1 06sacTu podeccuo-
HaJILHOH JIeATEILHOCTH, CIIO-
co0eH K CUCTEeMHOMY MBIIILIe-
HUIO, YMEET IJIaHUPOBATh U
pean30BbIBaTh Ipoheccuo-
HaJIbHBIE MEPOTIPUSTHS;
2.1_MLIIK-4 Ucnonb3yeT 3Ha-
HUE HOPMATUBHBIX JJOKYMEH-
TOB, PETJIAMEHTHPYIOIIHUX Op-
raHU3AlMIO U METOJIUKY TPO-
BeJICHUS] OMONOTMUECKUX HAY4-
HO-HMCCJIEIOBATEIbCKUX U Jia-
00paToOpPHO-ANMATHOCTUYECKUX
pabort

3.1_MLIIK-4 CnocobeH aHanu-
3UPOBATH MPOEKTHYIO JOKY-
MEHTAILMIO B OMOJIOTHUH, OHO-
MEJUIIUHE U SKOJIOTUH, TIPH-
HUMAaTh y4acTue B pa3paboTke
Y COCTAaBJICHUH 3TOU JTOKYMEH-
TaIlMU B paMKax CBOEH KoMIIe-
TEHITUU

4.1 _MLIIK-4 CriocoGen y4act-
BOBaTh B pa3paboTKe Mporeyp
MOHHTOPHHI'A TAPaMETPOB OKPY-
JKAKOLLEH Cpellbl B MECTAX IIPOBE-
JICHHSI KCCIICOBAHUI U XPaHCHUSI
UX MaTepuajoB pa3padaTbiBaTh U
PEAIN30BBIBATH IPOCKTHI 110 3KO-
JIOTUYECKON OIIEHKE, MOHUTOPHH-
I'y U BOCCTAaHOBJICHHIO HAPYIIICH-
HBIX 9KOCHCTEM (ITOKOMIIOHEHTHO
1 JUTS BCEH CHCTEMBI B 11€JIOM) U K
yYaCTHIO B MEPOIIPHUSITHSX IO
9KOJIOTMIECKOMY MOHUTOPHHTY H
OXpaHe OKpyxarolieil cpensl. Jle-

3HaTBh COBpEMEHHbIE OMOTEXHO-
JIOTUYECKHE CIIOCOOBI OUUCTKH
OKpY>Karollen cpeibl, OCHOBHbIE
JOCTUKEHUS U ITPOOJIEMbI B
3TON 00JaCTH; COBPEMEHHbIE
METO/]Ibl CENEKIUU IITaAMMOB-
JNECTPYKTOPOB, BO3MOKHOCTH UX
KOHCTPYHPOBAHUS C IOMOILBIO
METO/0B I'€HETUYECKON MHkKE-
HEPUHU.

YMeThb pa3pabaTiBaTh TEXHOIO-
MU U PEKOMEHJIAIUH 110 pe-
KYJIbTUBAIIMM TOYBBI, OUOJIOTH-
YECKOM OYMCTKE BOJIBI M BO3/1yXa
1 OMOCHHTE3y IpenapaToB, KOM-
MEHCUPYIOIINX BPEIHOE BIIHSI-
HUE U3MEHEHUS OKPYKaOIEN
Cpeabl Ha JIFOAEH U KUBOTHBIX.
Bananers HaBbIKaMU HCIIONB30-
BaHUs OMOTEXHOJIOTHI OYUCTKH
OKPY>KaIOILEN Cpelbl OT TEXHO-
TeHHbIX 3arpsi3HeHul, Onoreo-
TE€XHOJIOTUM METAJIOB, TEXHO-
JI0TUU OMO3HEPIeTUKH, CIIOCO-
00B nepepaboTKU OTXOJIOB.




MOHCTPHUPYET 'OTOBHOCTB K CO-
CTaBJICHUIO OMOJIOTHYECKHUX
000CHOBAaHUI PAIIMOHAIBHOTO
HCIIOJIb30BaHUS OMOPECYPCOB
5.1 _ML.IIK-4 T'oToB aHanmu3u-
pOBaTh 3aKOHOMEPHOCTH

(G YHKIIMOHUPOBAHUS OTAEIb-
HBIX OPTAaHOB U CHCTEM, HC-
10JIb30BaTh 3HAHUS aHATOMO-
(DM3HOIOTHYECKHUX OCHOB,
(dbyHIaMEHTATBHBIX OHMOJIOTH-
YECKUX IIPEICTABIICHUM, OC-
HOBHBIX T€OPUH, KOHLICTIIUNA U
MIPUHIIMIIOB JJIsI TOCTAHOBKU U
pelIeHrs HOBBIX 3aja4 B cdepe
1ab0opaTOPHON AMArHOCTUKH,
IIpY BHEIPEHUH HOBBIX METO-
JIOB UCCJIEIOBAHUS U 00OPY/10-
BaHUS;

6.1 M.IIK-4 JlemoHCcTpuUpYyeT
TOTOBHOCTh K  IPOBEJIECHUIO
7a00PATOPHBIX HMCCICAOBAHMI
B COOTBETCTBUU C MpoduiieM
1abopaTopuu;  CIIOCOOGH K
BHYTpHUIIa00paToOpHOI
BaJTUIAIIAH pe3yJIbTaTOB
KIMHUYECKNX  J1ab0paTOpHBIX
HCCIIEN0BAHUMI TpEThEN
KaTEerOpUH CIOKHOCTH.

4. CTpyKTYpa H coiepKaHNe QU CIUIITHHBI
OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3aU€THBIX enuHull, 216 Jacos.

No | Pazpesn qucumniiu- Ce- Henens Buasbl yueGHoii padoThl, BKIOYAS DopMBbI TEKY-
HBI MecTp ceMecT- | CaMOCTOSITeJbHYI0 Pa0OTy CTYAeHTOB | Iero KOHTPOJIst
pa M TPYA0eMKOCTbh (B 4acax) ycneBaeMocTH
(no neoenam
cemecmpa)
DopMbI IPpOMe-
sKyTOYHOH aTTe-
cTaumm (no ce-
mecmpam)
Jex- Mpaxkruyeckue / K
i 1a00paTopHbIe C
3aHATHA P
Oo6wmas Tpy- U3 unx —
JTO0EMKOCTH MpaKTH-
yeckast
nOoJAroTOB-
Ka
Yacme 1 «IKkon02uueckan buomexnono2uay
1 | AHTpONIOTCHHBIC 1 1,2 2 4 5 | Ompoc, muce-
(axTopsI 3arpsi3He- MEHHasl caMo-
HUSL. CTOATENbHAS pa-
6ora, yueOHbIE
TCCTHhI.
2 | llpuopurerHsle 3a- 1 3,4 2 6 7 | Ompoc, muce-




TPSI3HUTENN U 0CO00 MEHHasl camo-
OTIACHBIE 3KOTOKCH- CTOSITENbHAS Pa-
KaHTBL Oorta, yaeOHbIC
TecThl. UHOUBH-
JlyaJbHbIE 3a7a-
HUSL.
Aobnotrnueckas 1 6uo- 1 5,6 2 4 5 | Cemunap, nuch-
JIOTHYECKas TpaHC- MCHHasI caMo-
(opmarust 3arpsiz- CTOSITENbHAs pa-
HSIOIINX BEIIECTB. 0oTa, yueOHbIe
tecThl. Pedepa-
TBL
MuxkpobHas nerpa- 1 7,8 2 4 6 | Ompoc, yueOHbIe
Janusi OpraHu4ecKuX TECTBI, KOH-
3arpsizauTeneit. Cos- TPOJIHOE TECTH-
JaHUE MUKPOOHBIX pOBaHHeE.
O6uonpenapaTos.
BuotexHonoruu oun- 1 9,10 2 6 7 | CemmHap, ompoc,
CTKH HOYB. y4eOHBIE TECTHI,
KOHTPOJIbHOE
TECTUPOBAHHUE.
Pedepartsi.
Buonornueckas 1 11,12 2 4 6 | Cemunap, ompoc,
(bnoxnmuveckas) IIUCbMEHHAs ca-
OUYHUCTKA CTOYHBIX MOCTOSITEIbHAS
BO/I. paboTa, yueOHbIe
tecThl. Pedepa-
TBL
Buorexnonorus oun- 1 13,14 2 4 6 | Ompoc, nmuch-
CTKH BO3LyIITHOH MEHHasl caMo-
cpempl. CTOSITENBHAS pa-
0ota, yaeOHbIC
TecThl. UHOUBH-
JlyaJbHbIE 3371a-
HUSL.
Buoreorexuomorus 1 15,16 2 4 6 | CemuHap, mHch-
METaJJIOB M TEXHO- MEHHasl camo-
Jloruyeckasi ouo- CTOSsITENbHAs pa-
SHEpreTuKa. 6oTa, yueOHbIE
TecThl. UHaUBH-
JlyasbHbIe 3a/1a-
HUSL.
BuotexHomornue- 1 17 2 6 | Ompoc, muce-
CKHE METOJIBI TI0JTY- MEHHasl caMo-
YeHust Onomnpenapa- CTOSITENbHAs pa-
TOB JIJIS CEJILCKOTO 60Ta, KOHTPOJIb-
Xo3s1iicTBa 1 Iepepa- HOE TEeCTHPOBa-
OOTKHM TBEP/BIX OT- HHE.
XOJIOB.
IIpomeskyTouHas 1 3auyer
aTrecrauus
Hroro 3a 1 cemectp 108 18 36 54
Yacmo 2 «Ikonozuueckan gpusuonozus»
OCHOBHBIE TI100aJTh- CemuHap, omnpoc,
HBIE ITPOOIEMBI 1 yueOHBIE TECTHI,
¢usnonorus pacre- 2 1,2 2 4 6 | KoHTpOJBHOE
HUH. TECTUPOBAHHUE.
Pedeparts.
DUTOrOpMOHEI pac- Omnpoc, nuck-
TEHUH KaK PeryisTo- 2 3,4 2 4 6 | meHHas camo-
PBI IKOJIOTHYECKON CTOSITENbHAs pa-




IUITACTUYHOCTH pac- 00Ta, KOHTPOJIb-
TEHUH. HOE TECTHUPOBa-
HHE.

3 | Penermus u TpaHc- Omnpoc, THck-
IOyKIHs CUTHATIOB MEHHasl caMo-
pacTUTENBHOM KIIET- 2 5.6 2 4 g | crosTenbHas pa-
KOIi. 060Ta, KOHTPOJIb-

HOE TECTHPOBa-
HHE.

4 | KnerouHas cTeHKa Cemunap, onpoc
PAaCTUTEIIbHBIX KJIE- yaeGHBIC ’TeCTH’ ’
TOK VK Ak JUTHAMHHC- 2 7,8 2 4 6 | xoHTpoONMBHOE
CKHI peryJsiTop Iia- TecTHpOBaHIE.
CTHYHOCTH pacTe- Pedyepathi
HUH.

5 | Dxonoruyeckue ac- Cemunap, orpoc
MIeKTH (POTOCHHTE3A yaeOHbIe ’TGCTH ’

,
" MOE(I)OF@HGSa pac- 2 9,10 2 4 6 | xoHTpOMBHOE
TEHHH KaK OCHOBBI TecTHpOBAHHC.
MPOZYKTHBHOCTH Pedepathi.
pacTeHuH.

6 | MexaHHU3MEI TpaHC- Ompoc, nuch-
(dbopmaru MexKKIIe- MEHHas camo-
TquI:IX B3auMOeH- 2 11,12 2 4 4 6 CTOSATENbHAA pa-
CTBHH IIpH ajlanra- 00Ta, KOHTPOJIb-
LMK PACTEHHH K (ak- HOE TeCTUPOBa-
TOpaM CpeJibl. HHE.
IIpomeskyTouHast 2 JK3AMCH
arTecranus — 36 4.

Hroro 3a 2 cemecTp 108 12 24 4 72
Bcero mo qucoui- 30 60 8 12
JuHe — 216 4. 6

Yacmo 1. «IKono2uueckas ouomexnonozusn»

Pa3nea 1. AnTponorennbie GaKkTopbl 3arpsi3HEHHA

Ncrounuku nocrymieHus KCeHOOMOTUKOB B OKpy»karoiyto cpeny. Kcenobuoruku. Kee-
HOOMOTHYECKUH MpoQuIIb OKpyXkarommel cpeabl. Tumsl 3arps3HeHuil okpyxaromeit cpeasl. Jlo-
KaJIbHbIE, PETHOHAJIbHBIE U TJI00albHbIE 3arpsi3HEHUsI U UX XapakTtepucTthka. OcobeHHocTH 3a-
I'PSA3HEHUS YKOCUCTEM KCEHOOMOTUKAMH, TOKCUKAaHTaMH M IPYTUMHU XUMHUYECKUMH BEILIECTBAMHU.
[TpompIlIUIEHHBIE UCTOYHUKU XUMHUYECKOTO 3arpsisHeHus: ouocheprl. ['opHomoOkIBatomas mpo-
MBIIUIEHHOCTh. TeruiosHepreTuka. Metamnypruueckas U MetamuiooOpaldaThiBaroIiasi MpOMBbIII-
JIEHHOCTb. XUMHYeCKasi IPOMBILIUIEHHOCTh. J[00bIYa, TpaHCHOPTUPOBKA U NepepadoTka HeTH.
ATOMHasi POMBIIUIEHHOCTb. TpaHcnopTHoe 3arpsi3HeHHe. CenbCKOXO03SIMCTBEHHOE 3arpsi3He-
Hue. MuHepanbHble U opranndeckue ynoopenus. [lectunuasl. KommyHanesHO€ X03511CTBO TOpO-
JIOB. 3arps3HeHHe BO3AYIIHOrO OacceilHa ropoAoB. 3arpsi3HEHHE NMPUPOAHBIX BOJI KOMMYHallb-
HBIMHU CTOKaMH. TBep/ible ObITOBBIE OTXOIBI.

1.2. Knaccudukarmy 3K0TOKCHKAHTOB, MEXaHM3MbI MX JeUcTBHsL. Kitaccudukaryst mo mpo-
UCXOXK/JICHHIO, CIIOCO0Y MCIOIb30BAHUS YEIOBEKOM, TI0 MEXaHU3MY JACUCTBUS TOKCHKAHTOB, MO
croco0y M30JIMPOBAHUS U3 OMOJOTHYECKOr0 MaTepuaia, o MPOUCXOXKACHUIO U Apyrue. Bermie-
CTBa — MHTMOUTOPBI XOJIMHICTEPa3bl, Cyab(IUIPUIbHBIE SbI, BEIIECTBA, OJIOKUPYIOIINE KHCIIO-
poarnepenaronyro GyHKIIMI0 KPOBU: yrapHBINA a3, METreMOrjo0nHO00Opa3oBaTelid, TeMOIUTHYE-
CKUeE s1J1bl, CHHUJIbHASL KUCJIOTA U €€ COJIH, OJIOKUPYIOIME TKAaHEBOE JIbIXaHHUE.

Pa3nea 2. [IpuopuTeTHble 3arpA3HATENN U 0000 ONTACHBIE IKOTOKCHKAHTBI

Tokcuunble coennHeHus: azora, ¢ocdopa, cepbl, UCTOUHUKU UX MOCTYIUIEHUS B OKpPY-
JKAIOUIYIO CPeNy, MEXaHU3Mbl TOKCHUECKOTO AeMCTBUSA. TsKenble METAIUIb: UCTOYHUKH TOCTYTI-
JICHUSI, XapaKTep HAaKOIUIEHUS B UBBIX opraHusmMax. OpraHndyeckiue TOKCUKAHTbI, MOTUIIMKIHU-
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YEeCKHUE YIJIEBOJOPO/BI, IOJUXJIOPHPOBAHHbIE OU(EHUIBI. SIOBUTHIE TaJOTCHIIPOM3BOIHBIC,
IbJETUBI, KETOHbI, cHUPThl. OCHOBHBIE KJIACChl MECTUIMIOB U TepOMLUAOB. J[MOKCHHBI.
Hedtb 1 0TXO0/BI €€ epepaboTKH KaK OJUH U3 OCHOBHBIX (PAKTOPOB 3arpsi3HEHUS] OKpYKaroIIei
cpeabl. CoctaB HePTH M TOKCUYHOCTh Ul KJIETOK €€ OTHENIbHBIX KOMIIOHEHTOB. AKTHBHbBIE
(dopMBbI KHCIOPOAA, 030H, CBOOOIHBIE pauKaiIbl. MeXaHU3MbI 3aIUTHI OT TOKCHYECKOTO JIeHCT-
BUs KHCIIOPOJa.

CBolicTBa TOKCHKAHTOB, OIpeAesonue TOKCUYHOCTh. Koppensius «cTpykTypa-
TOKCHKOJIOrHYecKUi 3pdex». DakTopshl, BIUAIOLIME HA TOKCUYHOCTh. SIBIEHUS, HAOI0AaeMble
IpU JUTUTEIBHOM BO3JICHCTBHH TOKCHKAaHTOB. Koeprusm kceHoOnoTuKoB. CrenuaibHbie (OPMBI
TOKCHYECKOTO Inpouecca. IMMyHOTOKCHYHOCTb. MyTareHHOe, TepaToreHHOe U SMOPUOTOKCHYE-
CKO€ JEWCTBUE KCEHOOMOTHMKOB. XMMHUYECKUH KaHLeporeHe3. PasHooOpas3me KaHIEpOTe€HHBIX
BEUICCTB 10 XMMHUYECKOW CTPYKTYpEe M IPOUCXOXKICHHUIO BEHIECTB. APOMATUYECKUE AMMHBI,
HUTPO3aMHUHBI, aQIaTOKCHHBI, UX MeTaboian3M. Merabonn3m OeH3aHTpaleHa B opranusme. Pas-
BUTHUE PAKOBOM KJICTKHU.

Pa3nen 3. AOuornyeckas u 0M0JI0rHYecKas TpancopmManus 3arpa3HAIONINX BeleCTB

OO01HMe 3aKOHOMEPHOCTH PACTIPEISTICHIST XUMIUSCKUX 3arPsI3HSFONIMX BEILIECTB B OMocdepe, myTr
UX MUTpalMy U npespaiieHus. IlepcucreHToCTh 3arps3Hureneid. ATMoc@epHblil IepeHoC, BOJ-
Hasi MUTPaLys, MUTPAIHs B TOYBEHHBIX CpeliaX, OMOTCHHBIN MEPEeHOC, MUTPALIUST OPTaHUIECKUX
3arpsA3HEHUI, MUrpanus TSOKEIbIX METAIOB U PaAMOHYKINA0B. OKHCIUTEIbHBIC MPOLECCHI
abuoTnueckor TpaHchopMalMK U KaTAIUTHIECKOe pasioxenne. otoxumudeckne u GoTokara-
JUTHYECKHE npouecchl Tpanchopmanuu. [Tomumepusanus u o0pa3oBaHue CBS3aHHBIX OCTATKOB.
buoakkymynsauusa u 6uoMaraugukanus KCeHOOMOTHUKOB.

MexaHu3Mbl 00€3BpEKUBAHMS IK30I'€HHBIX COCIUHEHUI B OpraHu3Me yesioBeka. TpaHc-
HOPT TOKCUYHBIX BEILECTB Yepe3 KIETOUHbIe MeMOpaHsbl. IlyTn nocrymienus KCeHOOMOTHKOB B
opranusM. Pe3opOuus kceHoOMOTHKOB. Pacnpenenenne KCeHOOMOTUKOB B OpraHu3Me. DH3UMBbI
nepBoil (a3l MeTabonM3Ma W aKTHBHPYEMbIe UMM peakiuu. MHKpOCOMabHOE OKHCICHHE U
peakuuu KoHbroraiuu. MoHookcureHasHoe okucienue. Lluroxpom P-450 3aBucumas MOHOOK-
cureHasHasi cucrema. Peakinuu 2-oii ¢a3bl Ouorpanchopmanuu. Konbroranusi c cynbdarom,
KOHBIOTAIMS C TIIOKYPOHOBOW KHCIOTOM, KOHBIOTAIMS C TIyTaTHOHOM U aMHUHOKCHJIOTaMu. Pe-
aKLIMY METWJIMPOBAHUS U alleTWINpoBaHUs. PakTophl, BAUSAIOLIME Ha OMOTpaHCchHOpMALINIO KCe-
HOOMOTUKOB. DKCKpPELUs] TOKCUKAHTOB.

Paznen 4. MukpoOHas nerpajganusi OpraHu4ecKux 3arpsisHurenei. Co3ganue MuK-
POOHBIX OMONpenapaToB

buotpanchopmanust u OGuomocTynmHOCTh. DPU3NONIOT0-OMOXUMUYECKHE OCOOCHHOCTH
MHUKpPOOPTraHU3MOB-AeCTpyKTOpoB. KoMeTaboa13M Kak YHUKAJIBHBIM MPOLIECC PA3JIOKEHUS TOK-
CHUYECKHUX BEIIECTB, CBOMCTBEHHBIN MUKPOOpPTraHU3MaM, ero ononorunyeckuii cMpici. [IpoGriemst,
CBSI3aHHbIE C MUKPOOMOJIOTHYECKON Jierpajaliiel TOKCUYECKUX BEeIIeCTB (CTaOMIbHOCTh MUKPO-
OOIIEHO30B, HCCIeI0BaHNE TYTeH Jlerpajaluy, yupaBieHne eCTeCTBEHHONH MUKPOQIIOpoi U ap.).
[Tyt MUKPOOHOM JecTpyKIMK HEeDTAHBIX YIIeBo0poa0B. buoaerpananus napaguHoOBbIX, Had-
TEHOBBIX, APOMATHUYECKUX YIJIEBOJAOPOAOB. MexXaHU3Mbl OHOJErpajaluy MOJIUIUKIHYECKUX
apoMmarnueckux yrieBoaoponoB (ITAY). OcoGeHHOCTH TPOIECCOB Pa3NIOKEHUS TECTUIIHIOB
MHUKpoopranuzMami. Vcrnonp3oBaHre MUKPOOHBIX KOHCOPLIMYMOB ISl JIerpajialluyl 3arps3HUTe-
neil. MeToJ1bl KOHCTPYUPOBAHUS UCKYCCTBEHHBIX KOHCOPIINYMOB.

Hay4Ho-TexHOM0rnYeckre OCHOBBI OJTY4YEeHUsI OMOMAcChl MUKPOOPTaHU3MOB IS CO3/1a-
HUsl OMompenaparoB JUIsl peMeIualuu NPUPOAHBIX CPell U AJISl CETbCKOTo xo3sicTBa._OCHOBHbIE
HAIIPaBJICHNs] CENIEKIIMU IITaMMOB-AECTPYKTOPOB 3arpsi3HIONMX BelecTB. Co3aaHue MpOMBIIILIEH-
HBIX IITAMMOB MUKPOOPTaHU3MOB. XEMOCTaTHAs CENIEKIIMsL. XapaKTepUCTUKa IIa3Mu]] OMoierpaiaiiiu
U UX Ononornyeckre ocooeHHoctu. [lepeuens OakTepuanbHBIX IITAMMOB, HECYIIMX ILIA3MU/IBI OHO-
nerpanaiu. Mcrnose3oBanue [I-m1a3must, KOHCTPYHPOBAHUE IITAMMOB-IECTPYKTOPOB iN VItro u cos-
JTaHWE HOBBIX KaTaOOJIMTHBIX MyTel, OenkoBas MHXeHepusi GpepMeHTOB Ononerpa-marmu. [logbop
MOIXOJIAIIMX OMOpeareHToB, CO3/IaHie HOBBIX OnopeareHToB. Monudukanus GepMeHTOB, HanpaB-
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JeHHbIH MyTareHe3. buopeakropsl. Kiaccudukanus TexXHOIOrHUECKUX mpoueccoB. Ilepedens u
XapaKTEpUCTHKA OCHOBHBIX CTaJHMH TEXHOJIOTMYECKOIO IPOLEecca COBPEMEHHOTO NPOU3BOACTBA
OouonpenapatoB. TpebGoBaHMs K TPOU3BOICTBY.

Pa3znea 5. bBuoTexHOJI0rMM OYMCTKH NMOYB

CrocoObl OYMCTKHM TIOYB OT TEXHOTCHHOTO 3arpsA3HECHMs: MEXaHW4YecKue, (pu3nueckue,
XUMHUYECKHE U OMOJOTUYECKHEe, CPABHUTEIbHAS XapaKTEpUCTUKA. TeXHOMOorus OnopeMearanm
1 BO3MOXXHOCTH €€ MCIIOJIb30BaHUsA. buoctumymsaius u OmoayrMeHTaIus — OCHOBHBIC HarpaB-
JICHUSI UCTIOJB30BAaHUSI OMOJOTHYECKMX OOBEKTOB ISl PA3JIOKCHHSI OPraHUYCCKUX BEIIECTB.
MukpoOHasi O4MCTKA MOYB OT YIJIEBOJIOPOIHOTO 3arpsi3HeHus. DakTopel, Bausomume Ha ddek-
TUBHOCTh OMOpEMEeTuaIiy: JWAma30H TEMIEPaTyp, BIAKHOCTh IMOYBHI, BeMWYWHA PH MOYBHI,
YPOBEHb KHCIIOpOJa U COJEpKaHWE MCTOYHHMKOB a3oTa U (ocdopa, KOHIEHTpAIUs, COCTaB U
OMOJOCTYIMHOCTE 3arps3HuTens. MHTpoayKnus HEPTEOKHUCISIONUX MHUKPOOPTraHU3MOB B 3a-
TPS3HEHHYIO TIOYBY: MPOOJIEMBbI M IepcreKTuBbl. KoMMepueckne OuomnpernapaThl, IpeaHa3Ha-
YCHHBIE IS OYUCTKHU IMOYBBI OT He(TH U HedrenpoaykToB. duropemenuaius. buorpanchop-
Malusi KC€HOOMOTHKOB PACTCHUSIMH.

Pa3znen 6. buosoruveckasi (OMOXUMHYECKAs) 0UMCTKA CTOYHBIX BOJL

OcobeHHOCTH 3arpsi3HEHHUS BOJHBIX YKOCHCTEM KceHoOmoTnkamu. broxmmmdeckoe mo-
tpebnenue kucnopoaa (bIIK) u xummuueckoe norpedaenue kucnopoaa (XIIK). CpaBautensHas
OLICHKa OHOJIOTMYECKUX METOJOB OUUCTKH CTOYHBIX BOJ C MEXaHHYECKUMH, (HU3HUKO-
XUMHUYECKUMHU U XUMUYeckuMu. Kiaccudukanus CTOYHBIX BOJ M IOCIENOBATEIbHBIE CTAIUU
OUMCTKU. XapaKTEPUCTUKA MPOIIECCOB a3pOOHON OYMCTKU CTOUHBIX BOJ| KaK BaXKHeHIIeH oTpac-
a1 OMOTEXHOJOTMU. THUIBl OYUCTHBIX COOPYKEHHH B €CTECTBEHHBIX (TOJSI OpPOLIEHMS, IO0JIs
¢unbTpauy ¥ OMOJIOrMYECKUE MPY/Ibl) U UCKYCCTBEHHBIX (OMO(UIBTPHI, a3POTEHKH) YCIOBUSX.
XapaKkTepuCTUKa M COCTaB MUKPOQIIOpbI aKTUBHOTO Miia U OuorieHkH. OCHOBHBIE TPYIIBI Op-
TFaHU3MOB M MX POJIb B Ipoueccax o4ucTku. CrocoObl yTHiIM3alMKM akTUBHOrO wia. [Iponeccsl
aHadpOOHOM OUMCTKH (pa3IoXKEeHHUs OPraHMYECKOro BeIllecTBa) U oOpazoBaHue Ouoraza. OCHOB-
HBIE CTaJUM npoliecca (THIPOIN3, KUCIOTOT€HE3, alleTOreHe3 U METaHOI'€HE3) Pa3IoKEHUsl op-
TFaHUYECKOTO BEIIECTBA B aHAIPOOHBIX YCIOBMSAX W IPYMIbI MUKPOOPTaHU3MOB, MX OCYILECTB-
asronre. XapakTepUCTUKa aHa3POOHBIX PEAKTOPOB MEPBOTO U BTOPOTO MOKOJIEHUS, UX 3aIyCK.
dakTopsl, BausAomMe Ha 3(h(HEKTUBHOCTh UX (DYHKIMOHMPOBaHUA. buorex-Homornueckas ouyu-
CTKa CTOYHBIX BOJI BOJIOPOCIISIMM U BOJAHBIMHU pacTeHUsIMU. buonorudeckue npyasl ¢ MUKPOBO-
JopocisiMU. bruosornyeckue npyasl ¢ BBICIIEH BOAHON PaCTUTEIBHOCTBIO.

Paspnen 7. BUOTEeXHO10THUsI 0YMCTKU BO3AYLIHOM Ccpeabl

Oco6eHHOCTH 3arpsi3HEHUs] BO3AYIIHON cpesibl KCEeHOOMOTHKaMU. MOHHUTOPUHT 3arpsiz-
HEHUIl BO3MylIHOW cpenpl. [Ibuie- U ra3004nMcTKa MPOMBIIUIEHHBIX 00BEKTOB. TepMuueckue u
KaTaJIMTHYECKUE CIIOCOObI OYMCTKU. LIMKIOHBI - pacripocTpaHeHHbIE alnapaThl MblIeyIaBIBa-
Hud. [lputerazoouricTHoe 000pyI0BaHNE MOKPOTO THMA: CKpy0Oepsl BeHTypH, mpuMeHeHune py-
KaBHBIX U 3JIEKTPUUECKUX (QHUIBTPOB. AJCOpOIMS OKCHAOB a30Ta €CTECTBEHHBIMH IIE€OJIUTAMH.
3ammuTa BO3AYITHOTO OacceiiHa OT aHTPOIOTEHHBIX BO3eUCTBUI. OCHOBHBIE THIIBI OHOPEAKTO-
POB, MX XapaKTEpUCTUKA U MEPCHEKTUBHBIE HAIPABIECHUS YCOBEpIIEHCTBOBaHUsA. Vcronb3oBa-
Hue 6noduIbTPOB, OHorazoourcTureneil. TexHuueckas peKOHCTPYKLHUS, EPENnpoPIINPOBAHUE,
JMKBUJIALUS BPEIHBIX IPOU3BO/ICTB.

Pa3neu 8. buoreorexHoJiorusi METa1JI0B M TEXHOJIOTHYECKAs OMOIHEPreTHKA

buornapomeramnyprus. Poias MEKpOOPTraHM3MOB B N3MEHEHUH MOJBUKHOCTH U KOHIIECH-
TPUPOBAHUHU METAIUIOB B IIPUPOAHBIX cpefax. TOKCHYECKOe NeHCTBUE METAIOB HA MUKpPOOpra-
HU3MbI. BpllenaunBanue Ky4 U OTBajioB. bakTepuaibHOE BbIlIeTaunBaHue (MOA3eMHOE). BhI-
1ieJauyMBaHNe MUHEPaIbHBIX KOHIIEHTPATOB B amnmnapaTax (4aHOBOE BblIlleIauynBaHue). buocopo-
L1 METAJVIOB U3 PacTBOPOB. TpaHCIOKAaMOHHAS MUTPALlAs METAUIOB B PACTEHUS U UX HAKOII-
JeHue TuapoOnoHTamMu. TexHOoJoruM nojydeHrne ouoraza. buokoHBepcus ¢ mojgydeHueM crup-
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Ta. YTIeBo0poabl u3 Guomaccsl. OCOOCHHOCTH pa3BUTHUS HETPAJAULIMOHHON 3HEpreTHku B Poc-
CHUU.

Pa3znesn 9. buorexHosiornyeckue MeToabl MOJy4YeHHs] OMONPENapaToB sl CeJbCKO-
ro X031iicTBa M NepepadoTKU TBEPAbIX 0TX0/10B

buonoruueckue cpeacTBa 3alIMThl PAaCTEHUN ISl 3aMEHBl XMMHUYECKUX IECTHULIUIIOB.
Texuonornu MOJIYYCHHA U IIPUMCHCHUA OHMOJIOTMYECKUX CpCACTB 3alIUThL paCTeHI/Iﬁ Ha OCHOBE
JKUBBIX KJIETOK OakTepuii, rpuboB u BupycoB. buonornueckue ynodpenus. [IpousBoactso u
IMPUMCHCHUC. BI/IOI[CCprKI_II/ISI KCGHOGI/IOTI/IKOB JIMTHOJIMTUYCCKUMHU MUKPOOPraHu3MaMHu. Hepe-
paboTKa paCTUTEIHHOTO ChIPhS U YIIIEBOJACOAEPIKAIIMX OTXOJI0B B O€JI0K OJHOKIETOYHBIX Opra-
Hu3MoB. CunocoBanue. KomnoctupoBanue noseBoe. KommoctupoBanue B Ouopeakropax. Bep-
MHUKOMIIOCTHPOBAHUE.

Yacmps 2 «IKonozuueckan uzuonocuny

Pa3nes 1. OcHoBHBIE I100a/1bHBIE TP00OJIeMbI M (PU3HOJIOTHSI PACTEHUH

Oco0enHocTy 06anbHbIX MpodiieM. OCHOBHBIE TTI00ATbHBIE TPOOJIEMBI: OOecTieueHUE
IIPOJIOBOJILCTBUEM, COXpaHEHHE OHMOpa3sHOOOpa3us, aJbTEpHATHUBHAs OJHEpreTvka. ['eHHo-
WH)XCHEPHBIE TEXHOJIOTHH KaK OJIHO U3 HAMpPAaBJICHUM Pa3BUTHUS arpapHoi HHAycTpuu. Pactenus
KaK UCTOYHUK OIPOMHOI'0 YHCIIAa pa3HOOOpa3HbIX OMOJIOTMYECKU aKTUBHBIX coeuHeHuil. PacTe-
HUS KaK MCKJIIOYATeH U THUIEPAKKYMYISTOPHI TSHKEIBIX METAIIOB, UX CTPYKTYpHBIE U (DU3HO-
jgorudeckre oco0eHHOCTH. OCHOBHBIE aJbTEPHATUBHbIE MCTOYHMKHM 3HEpruu. lcmosb3oBaHue
CBETOJIMO/IHBIX 00nyuaTenel ¢ yuetoMm (pusmonoruu pacreHuil. Llenb u 3amaun 5KOIO0THYECKON
¢uznonoruu pacteHuil. JKOJIOrMYecKas IUNIACTUYHOCTh OpraHu3Ma. Y CTOMYMBOCTH PacTEHUU.
Dkomnoro-pusnoaoruyeckue U GpuU3noaIoro-OMOXUMMUYECKHE aCTIEKThl yCTOMYUBOCTH. OOLIHOCTH
OTBETHBIX PEAKIMI y >KMBOTHBIX M PACTEHUN KaK KOMILJIEKC HECHEUM(PUUECKUX H3MEHEHUH,
MPOUCXOAIINX B KiIeTkaX. CrienupuuHOCTh 3alUTHO-TIPUCIIOCOOUTENBHBIX PEAKIUil KJIETKU Ha
U3MEHEHHUsl OKpyxatouiel cpensl. [IpucnocoOneHue OpraHu3MOB U aJalNTHUBHBIE 3alllUTHO-
npucrnocoOuTenbHble peakiuu. MccnenoBanue npoiecca ajgantaniy B OHToreHese. Tumsl ajgan-
TalMu K BHEIIHUM YCJIOBUSM. M3MeHeHus: pu3noiornueckux rnapamMeTpoB MpH BO3JIEHCTBUU HA
pas3yInYHbIe BUbI PACTEHUH HEOIaronpHUsTHBIX YCIOBHH CpeJibl.

Paznen 2. ®UTOropMoOHbI pacTeHHIl KaK PeryJsiTopbl 3KOJIOTHYeCKOi IJIacTHYHO-
CTH pacTeHU#

Bknan Y. /lapBuHa B MOCTYIMpPOBaHUM (PUTOTOPMOHOB PAaCTEHUM, MEPEOCMBICICHHUE UX
pOJIM B KU3HU pacTeHHs. AYKCUHBI, THOOEpEINIMHBI, [IUTOKUHUHBI, a0CLIU30Bas KUCIOTa, 3TH-
JIeH, OpacCUHOCTEPOU/Ibl, KaCMOHATBI, CAIULMIOBAas KUCIIOTa, ENTUIHbBIE TOPMOHBI pacTEeHU,
AHTUMHUKPOOHBIE MENTU/bl pacCTeHUM. ['eHe3nc ropMOHOB, UX PacHpOCTpPaHEHUE MO PACTEHHIO,
y4acTHe B PEryisliiy IIAaCTUYHOCTH PaCTEHUH Ha pa3HBIX 3Tanax MopQoreHesa.

Pa3nen 3. Penenuus ¥ TpPAaHCAYKLIMSA CUTHAJIOB PACTUTEILHOM KJIETKOM

ArmoruiacTHasi ¥ CUMIUIACTHAsL CUCTEMBI peryisinuu. CUrHanpHas cucTemMa — NpU3HaK U
KOMIIOHEHTBI. DIMCUTOPBL. Perientopsl, mpeoOpa3zoBaTesivn CUTHAJIOB, (OpMUpOBaHUE (QYHKIUO-
HaJIbHOTO OTBETA. Y CMIIMTEM CUTHAJNA - aJCHWIATIUKIIa3Has CUrHaJlbHas cucreMa, MAP - ku-
HaszHas, ¢ocdarumatHas, KaiblnueBas, junokcureHasHas, HAJI®H — okcumasznas, NO -
CHHTa3Has, NMpoTOHHas. CuUrHanbHas (YHKUUS IUTOCKesneTa. /[MBepreHuus M KOHBEPreHIHs
CUTHAJIBHBIX CUCTEM. buosnexkTpuueckue MOTEHIHMANIbl B POJIM PETYIATOPOB (PHU3HOIOTHUECKUX
npoueccos kieTok. Bknan Y. JlapBuHa B N3y4eHHE HACEKOMOSIHBIX PACTEHUM U MOCTYJIUpOBa-
HUHW 3JIEKTPUYECKUX CUTHAJIOB. BHO3IEKTpOreHe3 KIETOK pacTeHHui B Mmokoe. PakTopel, MOJIH-
bunMpyronye 3IeKTporeHe3 KJIETOK B MOKOe - TeMIepaTypa, CBET, TOPMOHBI, poune (HaKTOPHI.
Ponb cTpykTypHOI 1aOMIBHOCTH KJIETOYHBIX MeMOpaH B peryisuuu MnoTeHuuana mnokos. [lo-
TEHLMaNbl JeHCTBUS pacTeHMH. Penenuums pasapaxenus. Iyt pacnpocTpaHeHus nmoreHuuana
neicTBUS U ero TpaHcopmaius B pusnonorudeckuit orser. HelipoGuomnorus pactenuii, e€ oc-
HOBHBIE Lienn. HeltpomequaTtopsl pacTeHUM.
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Pa3znen 4. KiieTrouHasi cTeHKa PacTUTENbHBIX KJIETOK KAK JUHAMHYECKHA peryJis-
TOP MJIACTUYHOCTH PACTeHUil

XHUMHYECKUN COCTAB KJIETOYHOM CTEHKU M €ro JUHAMHUYECKOE M3MEHEHHE B Ipolecce
pocTa KJIeTKU. buocuHTe3 1ento1o3bl. beaknu KiIeTo4HON CTeHKH. DPEepMEHTBI KJIETOYHOM CTEH-
Ku. OYyHKIMU KIETOYHOM CTeHKU. CTpyKTypa KJIETOYHOM CTEHKH. Bompockl pocTta U pa3BUTHS
KJIETOYHOW CTEHKU. MopenbHbie 0OBEKTHl M TKAaHH B W3YYCHUU TCHE3MCA KIETOYHOW CTEHKHU.
Bonokna cknepenxumbl. @a3bl U noAdasbl NOCTYIUIEHUS UOHOB B KJIETKY, €€ KOMIIapTMEHTHI.
Toxcuueckoe AeCTBUE OTAETbHBIX HOHOB.

Pa3znen 5. Dxonornyeckue acmekTbl (pOoTOCHHTE3a M MOpdoreHe3a pacTeHHii Kak
OCHOBBI MPOAYKTHBHOCTH PacTeHUH

®DOTOCHHTE3 B CUCTEME JOHOPHO-AKIIENTOPHBIX CBSA3EH PaCTUTEIHHOIO opranusma. Teo-
pust POTOCHHTETHYECKOH MPOMyKTUBHOCTU. OOmas Teopusi MPOJAYKTHBHOCTH, POJIb IPOIECCB
pocta u pa3BuTus B €€ co3maHuu. KoppensaTUBHBIC B3aUMOCBSI3U MEX]y OpraHaMH PacTCHUS,
dutomepamu mobdera. OOmue macmTabbl (POTOCHHTETUYECKON MEATEIBHOCTH B Ouocdepe u
poOJIeMBI SKOJIOTHYECKOro paBHOBecHsl. DOTOCMHTETHYECKUIT OOMEH yriiepoaa y pa3HbIX KO-
JIOTHYECKUX TPYII HAa3eMHBIX PACTCHHW TPU PA3IUYHBIX YCIOBHSX CYIICCTBOBAHHUS; B3aUMO-
NEHCTBUE KIETOK M TKaHEH pacTeHHi B mporiecce GOTOCUHTE3a; afanTanus GOTOCHHTETUIESCKO-
IO arfrmapara BBICIIUX PACTCHUH U BOJOPOCICH K MPUPOTHBIM TEXHOTCHHBIM (DaKTOpaMm.

Pa3nen 6. MexaHu3Mbl TpaHC(POPMALHMH MeKKJIETOYHBIX B3aHMOEHCTBHI TP
aJanTaluu pacTeHuil K (pakTopam cpeabl

CBoeoOpazue GQyHKIIMOHHUPOBAHUS CUCTEM PETYISIIUU B PACTEHUSX B CYOONTHMATbHBIX
YCJIOBHSIX CPEbl U X POJIb B MOBBIIIEHUU YCTOMYUBOCTH. [IpobiiemMa 11eJI0CTHOCTH PACTEHHS U
nyTu €€ perieHusl. DKOJOTUYECKHE aCIeKThl BAKHEUITUX (DU3HOIOTHYECKUX MPOLECCOB - (PoTo-
CHHTEC3a, AbIXaHHs, BOIHOI'O O6MeHa, MHUHCPAJIBbHOI'0 MUTAaHWsA, POCTa U PA3BUTHA paCTCHHfI,
TOPMOHANLHOTO OallaHCa B 3aBUCUMOCTHU OT Psia BHEIIHUX BO3JEHCTBUIL: TeMIepaTyphl, COAEP-
JKaHUs BOJbI, HEAOCTAaTKa WU n30BITKA KHCJIOpOJa, HAKOINJICHHUA €r0 aKTHBHBIX q)OpM, HecOa-
JJAHCUPOBAHHOTO MMHEPAJIBHOTO IMUTAHUS, 3aCOJICHUS IIOYBBI, 3arpsA3HEHUsS BO3]yXa, YPOBHS
MOHM3UPYIOIIMX W3JIy4eHUH, (uronatoreHoB. MoJeKyIsipHbIE MEXaHHU3Mbl MEMOPaHHOIO
TPAHCIIOPTAa UOHOB M €r0 PETYJSIUU B KJIETKaX U B CUCTEME «KOPEHb-TI00Er; MPUHIHUIIBI (op-
MHUPOBAHUS U MEXAHU3MbI MOJJICPKAHHUSI MOHHOIO roMeocTa3a pacTeHHil. DUTOTOKCHYECKOE
JIEUCTBUE TSKEIIBIX METAIIJIOB.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU, IPUMeHsIeMble ITPH 0CBOEHUH TUCHUILIUHBI

[Ipu peanuzarum yueOHOM TUCIUIUIMHBI UCTIOIB3YIOTCS clienytonue GopMbl 00yUeHUS:

1) mpaouyuonnvie: NEKIMN, CEMUHAPBI, TPAKTHYECKUAE 3aHSITHSL.

2) coeépemeHHble UHMEPAKMUBHbLE MEXHOL02UU. CO3TaHie TIPOOIEMHBIX CHTYaIHid, poJie-
BbIE, JIETIOBBIE UT'Pbl, UHTEPAKTUBHBIC JIEKIINH, TUCKYCCHUU.

B xone peanmuzanuu mporpaMMbl UCIIOJIB3YIOTCS CIEAYIOUINE 00pa30BaTeIbHbIE TEXHOIO-
TUU:

- TUAJIOrOBOe 00y4YeHHe, B X0Jle KOTOPOr0 OCYIIECTBISETCS] B3aUMOJIEHCTBHE MpernojiaBa-
Tesl U 00y4yaeMoro; BOBJIEYEHHE B MPOIECC MO3HAHUSI MAKCUMAIBHOTO KOJMUYECTBA yJAIMXCS, B
atMocepe 100poKenaTeNbHOCTH U B3aUMHOM MOAJIEPKKH. J{J1s 3TOro Ha JeKUUsAX Mpernoiara-
€TCsl MCIOJIb30BaTh CUCTEMY MPE3EHTAllMU C JEMOHCTPALMEN OTAENbHBIX 3a/1ad BUPTYaJIbHOIO
MPaKTUKYMa;

- «MUHU-JIEKLHSD;

- T€CThI, CATYaTHBHBIC 33J1a4l, BO3MOXHOCTh CAMOCTOSITEIILHOM OIIEHKH CBOMX 3HAHUH.

3aHATUs JIEKIIMOHHOTO THMA MO JaHHON AUCHUIUIMHE COCTaBIAOT 33% ayIUTOPHBIX 3aHs-
THUH.
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Ha npaktuyeckux u 1abopaTOpHBIX 3aHATHIX CTYACHTHI OCYIIECTBIISIIOT SKCIIEPUMEHTAIb-
HyI0 paboTy, 00pabaThIBAIOT JaHHBIEC, CAMOCTOSATENBHO JETaioT BEIBOABL [IpakThueckue 3aHs-
TUS U 7a00paTOPHbIE 3aKPEIUISIOT TEOPETUUECKUE 3HAHUS U MO3BOJISIOT CTYACHTY TIyOOKO H3Y-
94aTh MEXaHU3M IIPUMEHEHUs STHX 3HAHWM, OBJIIeBaTh YMEHHEM HHTEIUIEKTYaIIbHOTO MPOHUK-
HOBEHUS B €CTECTBEHHO-TEXHUYECKHE IPOIIECCHI, KOTOPHIE UCCIEAYIOT Ha MPAKTUYECKOM 3aHs-
THH.

Bo Bpems npoBeeHNsI MPaKTHYECKUX U JTAOOPATOPHBIX 3aHATHI HCIOIB3YETCS:

- IPUBJICYEHHUE CIEHUATICTOB M0 PEATN3AIIMY HHCTPYMEHTAIBHBIX METO/IOB aHAJIH3a;

- pa3pabotka «IIpoekra (CXeMbl) UCCIEIOBAHM»; MPHOOPETEHUE HABBHIKOB PabOTHI Ha
npudopax; 3KCKYPCHH B IIEHTPHI KOJUIEKTUBHOTO MOJIb30BAHMS JJIsl 3HAKOMCTBA C YHUKAJIHHBIM
000pyIOBaHUEM ISl pEIICHUS 3a[a4 3KOJIOTMYECKOW OMOTEXHOJIIOTUHU U SKOJIOTUYECKOH (hr3no-
JIOTWH; TIOATOTOBKA WHANBUAYAIBHBIX 33/1aHHI, HOATOTOBKA pedpepaToB M JOKIAJ0B HA CEMUHA-
pax; IpUBJICYCHHUE CTYACHTOB K Hay4YHOH paboTe Ha Kadeapax.

TakuMm 00pa3zoM, B paMKax npakmuueckoli n0020moeKu y CTyIeHTOB ()OPMUPYIOTCSI HaBbI-
KU TUTAHUPOBAHUS M OpraHU3aMy paboT MO HKOJIOTHYECKON OMOTEXHOJIOTHH, IKCILTyaTalluu CO-
BPEMEHHOT0 JIAO0OpaTOPHOTO 00OPYIOBAHUSL.

VY aenpHBIN BeC MHTEPAaKTUBHBIX (hopM 00ydeHus: coctaBisieT okoio 60% ayauTOpHBIX 3a-
HATHUH.

OcBoeHHe Kypca OCHOBaHO Ha CHCTEME TEKYIETO M UTOTOBOTO KOHTpPOJIS 3HaHUH. Texy-
U KOHTPOJIb 3HAHUI HEOOXOIMMO BECTH TIPH MPHEME NMPAKTUYECKUX U APYTHX BHIOB PabOT U
NPOBEICHUH OTYETA, BKJIIOYAIOUIETO OLEHKY YPOBHS BBITIOJHEHUS, NMPABHIBHOCTH U TOJTHOTHI
HOATOTOBKH JOMAIIHEr0 3aJaHusl.

CamocrosrenbHas paboTa HE00X0AMMa B IIPOLECCE U3YUYEHUS Kypca, OHA JOJDKHA IPOBO-
JMTHCS 0 TpaduKy MO PYyKOBOJACTBOM mpemnonaBarens. CamocTosTenbHas padoTa CTYISHTOB
IpY U3YyYCHHUU JUCHUIUTUHBI «JKoIoTndeckast (PU3HOJIOTHS B OMOTEXHOJIOTHS» BKIIIOYAET: MPO-
pabOTKy KOHCHEKTa JIKLHUIT; MOJrOTOBKY K IMPAaKTHYECKUM 3aHITHUSIM; HalMCaHHE pedepara 1o
NPEUIOKEHHBIM TeMaM; N3Y4eHUE MaTepUalIOB, BBIICICHHBIX JUIsI CAMOCTOSATEIILHOW popadboT-
K{; BBIMOJIHEHHE JOMAIIHETO 3a/laHus; BBIIOJIHEHUWE WHIMBHUYaJIbHOIO 3a/JaHusi; MpopaboTKy
JIEKIIMOHHBIX MAaTEpPHAJIOB MO y4yeOHHWKaM. B mporiecce caMONoOIroTOBKH CIIEAYeT OPUEHTHPO-
BaThCsI HA COZIEp KaHUE pa3JiesioB Kypca.

Yacte 1 «Okonoruyeckass OMOTEXHOJIOTH Kypca 3aBEpIIaeTCsl 3a4€TOM, 4acTh 2 «IKOJIO-
ruyeckasi U3NoIOrUs» — 3K3aMEHOM.

AnanTuBHbIe 00pa3oBaTebHbIC TEXHOJIOTHH, IPUMEHsieMble IIPH U3y4YeHHUH JUCIH-
IUTMHBI HHBagUAaMu U Juuamu ¢ OB3:

— UCHOJb30BaHUE MHIWBUIYaTbHBIX TPadUKOB 00YUEHUS U CIaYH K3aMEHAIMOHHBIX CEeCCHil;

— OpraHM3alus KOJUIEKTHBHBIX 3aHATUI B CTYIEHUYECKHUX IpyIIax C LEJbl0 OKa3aHWUs MOMOIIM B
MOoJTy4eHHH NH(OpMAIMY HHBAIKIAM U JIUIIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS;

— TMPOBEACHUE WHIAMBUIYATbHBIX KOPPEKIIMOHHBIX KOHCYJIbTAIMWA IS MHBAJIUAOB M JIUI[ C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbBSI;

— Ui JIAIl ¢ OTPAaHWYEHUSMH TI0 CIyXy JUisi OOJerdeHus YCBOSHHUsS MaTepuaia
MPEyCMaTPUBAETC MAaKCMMaJIbHO BO3MOJKHAs BH3yalu3alus JICKIIMOHHOTO Kypca, B TOM
YHCIIe NIMPOKOE MCIOJIb30BAaHNE MILTIOCTPATUBHOIO MaTepuaia, MyJIbTUMEAUIMHON TEXHUKH,
TyOITMpoBaHUE OCHOBHBIX TIOHATHH ¥ MOJIOKEHUH Ha Cllaii1ax;

— s AUl € OTPAaHMYEHUSIMU MO 3PEHUIO0  MPEAyCMATPUBAETCS  UCIHOJIb30BaHUE
KPYIMHOMACIITa0HBIX HATJISITHBIX TOCOOMIA.

6. YueOHO-MeTOIMUYeCKOe oDecneyeHne CaMOCTOSITeIbHOI padoThl cTyaeHTOB. Ole-
HOYHbIE CpPeICTBa JJIsl TEKYIIero KOHTPOJsI yCIeBaeMOCTH, MIPOMEKYTOYHOI aTTecTaunu
10 UTOraM OCBOEHHS IMCUMILIUHBI.

Peanuzarust manHOW y4eOHOW MUCIUTUIMHBI MIPEAyCMaTpPUBAET Clieayroiue GOpMBI Op-
TaHU3aI[UU CAMOCTOSATEIbHOM PabOThI CTYIEHTOB:
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1) BHeayIuTOpHAsE CaMOCTOsITeNbHAsE paboTa (IMOArOTOBKA K CEMHUHAPCKUM 3aHSATHSIM U
TECTUPOBAHUIO, HamucaHue pedepaToB, COCTABICHUE CIOBApei HCIONIb3yEMbIX TEPMHHOB, CITH-
CKa MepCOHAIMH C yKa3aHHeM HanboJiee BaKHBIX OTKPHITHI HA3BaHHBIX yYEHBIX, COCTABIICHUE
Ta0IMI] ¥ CXeM OMOJIOTHYECKHUX MPOIIECCOB);

2) aynuTopHasi caMOCTOsITelIbHAs padoTa, KOTOpas OCYLIECTBISETCS MOJI HEMOCPEACT-
BEHHBIM PYKOBOJICTBOM IIpEroaBaTels;

3) TBopueckas pabora.

OcHoBHasl 3a7aya OpraHHU3ali CaMOCTOSITENIbHOM pabOThl CTYAEHTOB 3aKIIOYaeTcs B
CO3JJaHUU TICUXOJIOTO-AUJAAKTUYECKUX YCIOBUUA Pa3BUTHUS MHTEUICKTYaJbHOW WHUIIMATHUBBI U
MBIIUICHHS] Ha 3aHATUAX JII0001 POPMBL.

Ienp camocTOSITENIBEHON PabOThI CTYACHTOB — HAYYHUTh CTYACHTA OCMBICIIEHHO U CaMo-
CTOATEIBHO paboTaTh CHayasla ¢ yueOHBIM MaTepHalioM, 3aTeM ¢ Hay4yHOU HH(OopMaIiei, 3ai1o-
JKUTh OCHOBBI CAMOOPTaHU3allMN U CAMOBOCIIUTAHUS C TEM, YTOOBI IPUBUTH YMEHUE B JAlIbHEH-
1M HEMPEPHIBHO MOBBILIATH CBOIO KBATU(PUKAIIHIO.

Bueayauropnas camocTositenbHas paboTa CTYIEHTOB MO JUCHHUIUIMHE 3aKII0YaeTcs B
CIIETYIOIIEM:

1) noAroToBKa K YCTHOMY OIIPOCY;

2) MOArOTOBKA K MUCbMEHHBIM paboTam;

3) MOATOTOBKA K BBHIMIOJHEHUIO YYCOHBIX M KOHTPOJIBHBIX TECTOB;

4) MOATrOTOBKA K BBIMOJHEHUIO MTPAKTHYECKUX U TAOOPATOPHBIX 3aHATUHN, TEMBI KOTOPBIX
IpeJicTaBiIeHbl B paszene 6.1 paboueli mporpaMMsl,

5) moaroroBka W HamucaHue pedepaToB, TEMbl KOTOPBIX MPEACTAaBICHBI B pasuene 6.2
pabodeii mporpaMMel (CTYICHTY MPEAOCTABISIETCS ITPABO CBOOOHOTO BEIOOPA TEMBI);

6) IOJITOTOBKA K TEKYIEH U IPOMEXYTOUYHOU aTTeCTALlUU.

TBopueckas caMmocTosITeNIbHAsI pab0Ta — BHINOJIHEHUE WHIMBUIYAIbHBIX 3a/IaHUM, HAPaB-
JICHHBIX HA Pa3BHUTHE Y CTYACHTOB CAMOCTOATEIHLHOCTU M MHUIMATHUBBI. HAMBUAYaIbHOE 3a/1a-
HUE MOXET TOJIy4aTh KaK KaXIbIH CTYACHT, TaK M YaCTh CTYJEHTOB Ipynmbl. TeMbl 3aJ1aHuii
MpeJICTaBJICHbI B pasnene 6.3 pabouelt mporpaMMel.

AyauTopHas caMOCTOSITeNIbHasi paboTa peanu3yeTcs MpH MPOBEICHUU MPAKTUYECKUX 3a-
HSATUH U BO BpeMs uTeHus Jekuuil. CaMocTosTeNnbHas paboTa CTYACHTOB MOJKperieHa yaeOHo-
METOJAMYECKUM U HMHGOPMAIIMOHHBIM OOECIeYeHUEM, BKJIIOYAIOIMM YYEeOHUKH, Y4eOHO-
METOUYECKHUE MOCOOUs, KOHCTIEKTHI JIEKIUil, HHTEPHET-PECYPCHI.

Texkymuit KOHTPOJIb TMTPOBOJUTCSA B XOJ€ MPOBEPKU W OIICHKW BBIMOJHEHUS 3aJaHUN NSt
CaMOCTOSITENIbHOM paboThl, OH BKIIOYAET YCTHBIE OMpOCH! (pasmen 6.4 pabouell mMporpaMMel),
MMCbMEHHBIE padoThl U TecTupoBaHue. [IpoMeKyTOUHBI KOHTPOIh MPOBOIUTCS B GOpME yCT-
HOTO 3aueTa W dk3ameHa. CIHCOK BOMPOCOB JAJISi MPOMEKYTOYHON aTTECTAIlMH MPEJCTaBICH B
pasnene 6.5 pabouyeit mporpaMMmebl. st JTUI] ¢ OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3/I0POBBS (Clia-
Oocaplamux 1 JIp.) TeKyIIHid KOHTPOIh yCIIEBAEMOCTH U MPOMEKYTOUYHAS aTTECTAIMsI MOKET
MIPOBOJIUTHCS B MUCHMEHHOM opMme.

6.1. [lepeyeHb MPAKTHYECKUX 3AHITHH K THCIUTLINHE

Yacmp 1 «IKonozuueckan o6uomexnonozus»

1. HI/ITpaTI)I nu HI/ITpI/ITI)I KaK 3KOTOKCHUKAaHTBhI, METOABI UX I/I)IeHTI/I(i)I/IKaIII/II/I B O6T)€KTaX 3KOCHU-
cteMm. KonmndecTBeHHOE omnpesiefieHue HUTPUTOB U HUTPATOB B MIPUPOIHBIX BOAAX M MUTHEBON
BOJIE.

2. Tspkenmble METaIbl ¥ APYTrUe TOKCUYECKUE HEOPTaHUYECKUE COCTUHEHUS, UX 00OHAPYKCHHE B
OMOJIOTMYECKUX MaTepuajgax U OKpYKaroIIeH cpese.

3. Tokcu4HbIE OpraHUYecKUe BEIIECTBAa B OKPYKAIOIIEH cpefie, UX XapaKTepUCTUKA U OOHApy-
KCHUC.

4. OmpeneneHre KOHIICHTPAIIMH HEHMOHOTEHHBIX MOBEPXHOCTHO-aKTUBHBIX BemlecTB (HIIAB) B
MOJICJIIBHBIX CTOYHBIX BOJaX.

13



5. Omnpenenenue nepmaHranatHo okucisieMocTH U BIIK B MCXOMHBIX ¥ OHOJIOTHYECKH OYH-
IIEHHBIX CTOYHBIX BOJAX.

6. Onpenenenune XIIK, KOHIIEHTpaMM aMMOHUITHOTO a30Ta M B3BELICHHBIX BEIIECTB B MCXO/-
HBIX ¥ OMOJIOTMYECKU OYUIICHHBIX CTOYHBIX BOJIAX.

7. Onpenenenne (HUTOTOKCUYHOCTH 3arpSi3HEHHBIX [MOYB METOJOM IPOPOCTKOB M IO a30TO0AK-
tepy (Meroa KpacmibHUKOBA).

8. M3ydeHue BIHSIHUS CYNEPIKOTOKCUKAHTOB HA TIOYBEHHBIC MUKPOOPTaHU3MBI U HA OMOXUMH-
YECKYIO0 aKTUBHOCTH I1OYB.

9. YcraHoBieHHE MOKa3aTeneil OMOXUMUYECKOW aKTHBHOCTH TIOYBBI, MTOIBEPTraBIICHCs BO3ICH-
CTBUIO MIECTUIUOB.

IlepeyeHnb J1a00OPATOPHBIX 3AHATHI K JUCHHUILUIUHE

Yacmp 2 «IKonozuueckan guzuonocun»
1. IIpoHunaeMocTb pa3sHOBO3PACTHBIX KJIETOK JJI1 MOYEBUHBI.
2. Ompenenenne M303JEKTPUUYECKON TOYKH PACTHTEIBHBIX TKaHEH KOJIOPUMETPUUYCCKUM
METOOM.
3. BnusHUE KOHLIEHTpAIMH PACcTBOpPA HA IPOPACTAHNE CEMSH.
4. ®otoceHCHOUIN3UpYIOLIee IEHCTBUE XTOPOPHILIA.
5. Cmenienue pH nurareabHOro pacTBopa KOpHEBOM CUCTEMOM pacTeHU.
6. du3HnoIOrnvYecKy KUCIbIE U IEI0YHbIE COJIM PacTeHU.
7. Ompenenenue conepKaHusi aCKOPOMHOBON KHCIIOTHI, TIIYTaTHOHA U OOIIEH peayrupyromei
AKTUBHOCTH pacTUTeNIbHON TKaHU MeToJioM Ilerta B Moaudukanuu I[Ipokomiesa.
8. BnusiHHME rerepoaykcrHa Ha POCT KOPHEH.
9. JleiicTBUE cBETa HA POCT PACTEHUM.
10. bBuonornyeckuii KOHTPOIb 32 POCTOM M Pa3BUTHEM PACTECHHI
11. Ompenenenue xxapoctoiikoctu pacreHuit (mo ®.d. Maukoy).
12. JlnarHoCTHKa 3aCyXOYCTOWYMBOCTH M YKAPOCTOMKOCTH PACTCHUH MO M3MEHEHHIO COJepiKa-
HUS CTaTOJIMTHOTO KpaxMasna.

6.2. Tembl pedpepaToB

Yacmo 1 «IKono2uueckan 6uomexnoa02usny
1. OuH3uMsbl nepBoit ¥ BTopoi ¢a3bl 6MOTpaHCHOPMALIUU U AKTUBUPYEMbIE MU PEaKIUH.
2. MeToapl OYHCTKU BO3/AyXa. Y CTAHOBKH ISl OMOTEXHOJIOTUYECKON OYMCTKU BO3/IyXa.
3. MeToabl 1 OCHOBHBIE IOKA3aTENN OMOJIOIMYECKOH OYMCTKHM CTOYHBIX BOJI.
4. OpraHu3zanus IpoLeccoB adpoOHON U aHA3POOHOU OMOJIOTUYECKON OUNCTKU CTOYHBIX BOI.
5. HoBble moaxo/pl K OYMCTKE CTOUHBIX BOJ. bHOTeXHOIOrMUECKash OUMCTKA CTOYHBIX BOJ| BO-
JOPOCIISIMA ¥ BOJHBIMH PaCTEHUSIMH.
6. MuxpoOHbIe 3eMiIey100pUTEIbHbIE IPEnapaThl U UX UCIOJIb30BaHUE B CEITLCKOM XO3SIHCTBE.
7. Vcnonb3zoBaHMe MUKPOOHBIX MpenapaToB sl 00pbObl ¢ HACEKOMBIMU-BPEAUTEISIMHU.
8. Ilomyuenue 6uorasza u3 oTXOI0B.
9. Tlowmck 1 0TOOP TEPMOPHIEHBIX MUKPOOPTAHU3MOB — MTPOAYIICHTOB THAPOIIA3.
10. JIumasbl MUKPOOPTaHU3MOB M UX ITPUMEHEHHE.
11. TlepcrieKTHBBI OMOTEXHOJIOTHH B 00JIACTH OXPaHBI OKPYKAIOIICH CPEIbI.
12. TIpou3BOJCTBO ATUIIOBOTO CIIUPTA B KAUECTBE TOIJIMBA.
13. TMomy4enne muIeBoOro OenKa.

Yacms 2 «IKonocuueckan uzuonounr»
1. PacTenust Kak MCKIIFOYATENIM M THIIEPAKKYMYJIATOPBI TSDKEIBIX METAJUIOB, UX CTPYKTYPHBIE U
(bU3HOTOTHYECKHE OCOOCHHOCTH.
2. OCHOBHBIE AIbTEPHATUBHBIE UCTOYHUKHU YHEPTHUH.
3. Ucnonp30BaHue CBETOUOIHBIX 00TydaTeneil ¢ yueToM (pU3U0JIOrHH PacTeHUH.
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4. Jxonoro-uznonornyeckue 1 GU3H0OIOro-OMOXUMHYECKIE ACTIEKTHl YCTOWYUBOCTH.

5. N3meHeHHs (pU3HOIOTHYECKUX NTapaMeTPOB MPH BO3JCHCTBUH HA Pa3IMUHbIC BUABI PACTCHUH
HEOJIaronpusTHBIX YCIOBUHM CPEIbI.

6. I'ene3nc ropMOHOB, UX PAaCIIPOCTPAHEHHE IO PACTECHHIO.

7. brosnekTporeHes3 KJIeTOK pacCTeHUM B ITOKOE.

8. AnorutacTHasi M CUMIUTACTHAS! CUCTEMBI PETyJISIHH.

9. JluBepreHINs U KOHBEPTEHIIHS CUTHATBHBIX CUCTEM.

10. Ananranust pOTOCHHTETHYECKOTO anmapaTa BHICIIMX PACTEHHH U BOJOPOCIEH K MPUPOAHBIM
TEXHOTEHHBIM (PaKTOPaM.

11. CBoeobOpasue (HyHKIMOHUPOBAHHS CHCTEM PETYIISIHH B PACTCHUSAX B CYOONTHMAIBHBIX yC-
JIOBUSX CPEJIbl U X POJIb B MOBBIICHUN YCTOWYHBOCTH.

12. ®a3b1 1 noadas3sl NOCTYIJICHNS! HOHOB B KJIIETKY, €€ KOMIapTMEHTHI. TOKcH4ecKoe AelCTBHe
OTJENIbHBIX HOHOB.

6.3. TeMbl HHAUBUAYATbHBIX 321aHUIH

Yacme 1 «IKonozuueckas Ouomexnonozusn)

OCHOBHBIE TIPUHIHITBI CO3AAHUS YKOJOTHUECKH YUCTHIX IPOU3BOJICTB.
OKOJIOro-rUrueHNYecKue npodsieMbl OMOTEXHOIOIMUECKUX IPOU3BOJICTB.
AHaia13 OCHOBHBIX UICTOYHHKOB IPOMBIIINIEHHOTO 3arpsizHeHus ropoga Caparosa.
AHTpPONOreHHble U3MEHEHUS IPUPOAHBIX KOMITJIEKCOB.
Yp6o3eM — 1mouBa ropoICKOM CpeIbl.
OpOoaMpPOBAHHOCTD MOYB KaK MHJIUKATOP PEKPEAMOHHONW aKTUBHOCTH HACEJICHUSL.
3arps3HEHHOCTH TIOYB TSHKEITBIMU METaJLIaMH.
Onpenenenue 3arpsA3HEHUs BO3yXa 10 COJIEPKaHUIO CYJIb(aTOB B KOPE AEPEBHEB.
Omnpenenenye YUCTOThI BO3LyXa MPU MOMOIIH JIUIIAHHUKOB.
0. H3yueHue BUAOBOrO COCTAaBa Fa30HOB U ONPEAEICHUE POJIM F'A30HHON TPaBbl B yIyUIlIEHUH

MUKpPOKJIMMAaTa TOPOJIOB.
11.  VYrtunusauus TBEpAbIX OBITOBBIX OTXOIOB.
12.  Ompenenenue u knaccuduranus 6nonoBpexaeHnil. buonoBpexxaeHns 1 OHOKOPPO3HSL.
13. buopaerpaaupyemsble MIACTUKH.

BOoo~NoOR~WNE

Yacmo 2 «Ikonocuueckasn ¢uzuonozusny»
1. PacTeHust kKak ICTOYHMK OTPOMHOTO YUCIIa Pa3HOOOPa3HbIX OMOJOTHYECKH AKTUBHBIX COEU-
HEHUH.
2. OOIIHOCTh OTBETHBIX PEAKIMil y )KMBOTHBIX M PACTEHHHA KaK KOMIUIEKC HeCHeIH(pHIECKIX
WU3MEHEHUH, IPOUCXOIALINX B KIIETKaX.
3. YuacTre TOpPMOHOB B PETyISLINH TUIACTUHYHOCTH PACTEHHUI Ha pa3HBIX dTarnax Mopdorenesa.
4. ®akTopbl, MOTUGUIMPYIOLIIE IEKTPOreHEe3 KIETOK B IIOKOE - TEMIIepaTypa, CBET, TOPMOHBI,
npoyue (PaKTopsl.
5. HelipomenaTopsl pacTeHUH.
6. CurHanpHas cucTeMa — MPU3HAK M KOMIIOHEHTEI.
7. MopenbHble 00BEKTHI M TKAHU B U3YyUEHUHU T'€HEe3Uca KJIETOYHON CTEHKH.
8. ®oToCHHTE3 B CUCTEME IOHOPHO-AKIIETITOPHBIX CBS3EH PACTHTEIHHOTO OpraHu3Ma.
9. KoppensTuBHbIE B3aUMOCBSI3M MEX/1y OpraHaMu pacTeHus, Guromepamu rnoodera.
10. AmanTanus (OTOCHHTETHYECKOTO amiiapara BhICIINX PACTCHUH W BOJOPOCIEH K MIPHPOTHBIM
TEXHOTEHHBIM (aKTOPaM.
11. [lpuHumns! GOpMUPOBAHUS U MEXAHU3MBI OJIEPKAHUS HOHHOTO TOMEOCTa3a PaCTeHUH.

6.4. 3ananus 1J151 IPoBeeHUs TeKYIero KOHTPOJIs

Yacmo 1 «IKonozuueckan ouomexnono2us
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[EEN

14

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.
28.

. B uem cxoacTBO M paznnyue NOHATUMN: «3arpsA3HEHUE OKPYKAIOLIEH Cpelbl», NOJUIIOTAHT (3a-

TPSI3HUTENTB ), KCEHOOMOTHK, TOKCHKAHT, TOKCUH?

. Ilepeuncnure rinodanbHBIE SKOIOTUYECKHE TPOOIEMBI.

HazoBute coBpeMeHHbIE TPOOIEMBI 3arpsiI3HEHUS CPE/Ibl U €T0 BUDI.

YKaKuTe UCTOYHUKH, BUJIBI U MACIITA0BI BEIOPOCOB 3arpsI3HSIONINX BEIIIECTB.

KakoBbl pa3mepbl BHIOPOCOB MPOMBIIIICHHBIX NPEANPUATHN U TpaHCHIOpTa?

HazoBuTe 0TX0/1bI XUMUYECKOH TPOMBIIUICHHOCTH, TOOBIYU U TPAHCTIOPTUPOBKH HEe(DTH.
YTto Ha3bIBAETCS CENbCKOXO3SIMCTBEHHBIM 3arpsi3HEHUEM?

KakoBbl 0COOCHHOCTH OTXOJ0B KOMMYHAIILHOTO X03s1CTBa?

UYem omacHbI apOMaTHYECKHUE COCTUHEHUS, HEPTEPOIYKThI U I€TepPreHThl i 6uocdepnr?

. Oxapakrepu3yiiTe IECTHIINIBI H 3aKOHBI X TpaHchopManuu B ornocdepe.
. OnummTe BO3/1eHCTBHE TOKCHYECKUX BEIECTB HA KHUBbIC OPTaHU3MBI.

12.
13.

B uem 3akmrouaercs npsAMOC U KOCBCHHOC BO3JCHUCTBUE TOKCHKAHTOB?
KakoBBI cr1ocoObl OLCHKH TOKCUYHOCTH XUMHUYCCKUX BeIIecTB?

. KakoBbI 3aKOHOMEPHOCTH XMMHUYECKUX MPEBPAICHUH U B3aMMOACHCTBHS ¢ OMOJIOT MUECKHU-

MU 00BEKTAMH TSHKEJIBIX METaJIOB, TUOKCUHOB M UX MPOU3BOJHBIX U JPYTUX TOKCHKAHTOB?
Onumure BIUSHUE XUMUYECKOIO 3arpsiI3HEHUS Ha 37J0POBbE YEJIOBEKA.
HazoBuTe 3akOHOMEPHOCTH BO3JCHCTBUS TOKCUYECKUX BEIIECTB HA TEHOM.
Kaxk BIusitoT XuMHUUYECKHE 3arps3HSIONINE BEIIECTBA HA IIOYBEHHYIO OMOTY?
Yro Takoe GUTOTOKCUYHOCTh XMMHUYECKHUX DJIEMEHTOB U COCTUHEHUIT?
[aiite onpeneneHue npeeabHO-10I1yCTUMBIX KOHIIEHTPALUH.
Kaxossl ypoau 111K B BOgHBIX cuctemax?
KakoBbl 0cHOBHBIE TpeOOBaHMs K METOJjaM OMOTECTUPOBAHUS?
Oxapaktepu3yiiTe OMOXUMHYECKHH MOAX0/ B OMOTECTHPOBAHUH.
HazoBure MeTo bl peKyIbTUBALMN HAPYILIEHHBIX IPOMBIIIIEHHOCTHIO TEPPUTOPUI.
Onummre cnocoObl BOCCTAHOBJICHUS U PEKYIbTUBAIIUY 3aTrPSA3HEHHBIX MTOYB.
[lepeuncnure mpobieMbl U MEPCHEKTUBBI UHTPOIYKIUU CHELUATU3UPOBAHHBIX MHKpPOOpIa-
HU3MOB-AECTPYKTOPOB [UIsl pEMENUALINN 3aTrPSI3HEHHBIX I1OYB.
Uro takoe 6uoraz? Kak MOKHO MOIYYUTH SKOJIOTUIECKH YHCTYIO SHEPTHIO?
Kakue npenapaTsl Ha3bIBaIOT OaKTEpUATbHBIMU Y10OpEHUAMU?
Kakue MUKpOOpraHu3Mbl HCIOJIB3YIOTCS JUISl MOJyuyeHUs: OaKTepHaJIbHbIX 3HTOMOIIATOTEH-
HBIX NIpenaparoB?

Yacmp 2 «Ikonozuueckan pusuonozuny
1. leap M 3aga4u IKOJOTHYECKOH (PU3MOJIOTMHM pacTeHHl. IKOJOrHYeCKas MJia-

CTUYHOCTH Opranu3mMa. OcHOBHBbIE I7100a/1bHbIC TPO0OJIeMbI M (PU3HOJIOTHSI PACTCHUH

1. OcobenHoCTH TIIO0ATBHBIX TIPOOIIEM.

2. IIpobnema obecrnieueHre MPOAOBOIBCTBHEM.

3. IIpo6iiema coxpaneHnus 6uopazHooOpasusi.

4. ITpobnema anbTepHaTUBHAs SHEPTETHKA.

5. FeHHO-I/IH)KeHepHBIe TEXHOJIOTUH, ITJIIIOCEI 1 MUHYCBI.

6. PacTeHus kak UCKIIIOYATEIN U THIEPAKKYMYJISATOPHI TSXKEJBIX METAJUIOB.

7. Cnenupu4HOCTh 3alUTHO-TIPUCIIOCOOUTENBHBIX PEaKIMi KJIETKH Ha U3MEHEHHS OK-

PYKaIOILEN Cpeabl.

8. YcToiuMBOCTh pacTeHUH.

9. AHTponoreHHble (hakTOpPHI.

10. Dkonornyeckas MIACTUYHOCTH OPTaHU3Ma.
11. Tomeocras.

12. Turbl agantanyy K BHEITHAM YCIOBHSIM.

2. ®UTOrOPMOHBI PACTEeHUH KaK PeryJsiTOpbl JKOJOTHYecKOoil MIACTHYHOCTH pac-

TeHuH
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1. MeTabonau3M KIIaCCHYECKHX TPYII FOPMOHOB — ayKCHHOB, THOOEpEIUIMHOB, KUHETHU-
HOB, 3TUJIEHA U a0CLIU30BOM KUCIIOTHI.

2. MeTabo113M HEeKJIaCCUYECKHUX TPYII TOPMOHOB

3. CrexTpsl OMOJIOTHYECKOTO JACHCTBUS TOPMOHOB.

4. KnetouHble 1 MOJIEKYJISIpHBIE MEXaHU3MaM JeHCTBUS (PUTOTOPMOHOB.

5. BzaumopeiicTBre TOpMOHOB MEXTY COOOH.

6. IIlpumeHeHune peryasiTopoB pOCTa U pa3BUTHUS B PACTEHUEBOCTBE U OMOTEXHOIOTHH.

7. buosnexTporeHnes KJIETOK pacTeHUI B MOKoe — MeTaboinyeckast U POTOMHAYLIMPOBAH-
Hasi COCTaBJISIOLIME.

8. ®akTopsl, MOAUDUIIUPYIOLIKE SJIEKTPOTeHE3 KIETOK B TIOKOE.

9. Ponb cTpyKTYpHOI 1a0MIBHOCTH KJIETOYHBIX MEMOpaH B PEryJslMU NOTEHIMAja Mo-
KOS

10. ITorenuansl 1eHCTBUS paCTEHUM.

11. Tunsl UMITYJIBCHOM AJNEKTPUUECKON aKTUBHOCTH PACTCHUH.

12. Penenuus pa3apakeHusl.

13. ITytu pactipocTpaHeHUs NOTEHLIHUAA AEHCTBUS.

14. Tpancdopmarus moTeHIHANA IEUCTBUS B (PH3HOIOTUIECKHIA OTBET.

. Peuenuus 4 TPAHCAYKIUSI CHTHAJIOB PACTUTEIbHOM KJIeTKOM
. DIIUCUTOPBL.

. Periennitopsl cucTeMbl peryJisiug.

. [IpeobpazoBareny CUTHAIOB CUCTEMBI PEryJIsIUH.

. YCHINTENIN CUTHAJIA.

. CurnanbHas QyHKIUS UTOCKENIETA.

. JIuBEepreHys CUTHAJIBHBIX CUCTEM.

. KouBepreHius cCurHajabHbIX CHCTEM.

N OO0, WNREFEW

4. KiieTouHasi CTEHKA PACTUTEJBHBIX KJIETOK KaK JUHAMUYECKHUH pery/siTop mia-
CTUYHOCTH PacTEeHUit

1. luHaMuyeckre U3MEHEHUSI XUMUYECKOTO COCTaBa KIJIETKH.

2. buocuHTes HEemroino3nl

3. 'mukansbl, mpoOIeMbl CUHTE3A.

4.benku KIETOYHOU CTEHKHU.

5. @epMEeHTHI KIIETOYHOM CTEHKHU.

6. [Tepokcuaaspl KJIETOUHON CTEHKH.

7. IIpobGrieMa nu3uca KIETOYHON CTEHKH.

8. CkiepeHxruMa — MOJIETIbHBIN OOBEKT.

5. Jkosioruyeckue acnekTbl GoToCHMHTEe3a M Mop(oreHe3a pacTeHMii KaK OCHOBBI
NMPOAYKTUBHOCTH PACTEHUI U MJIACTHYHOCTH

1. CtpykTypHast 1 GMOXUMHUYECKasi OpraHu3alus anmnapara (OTOCHHTE3A.

2. IlepBuuHbIe mporecchl GOTOCHHTE3A.

3. ®OTO’HEPreTUYECKUE PEAKIIUN XJIOPOIIACTOB.

4. Metaboau3M yriaepojia npu GOTOCHHTESE.

5. IlpencraBieHue 0 JOHOPHO-AKIEITOPHON €TMHHUIIE.

6. Bo3pactHas ¢uznonorus GpoTocuHTesa.

7. Bnusiaue BHENTHUX (PAKTOPOB HA SHEPTETUKY (POTOCHHTE3A.

6. Mexanu3mbl TpaHc(hoOpMaMH MEKKJIE€TOYHBIX B3aUMOIEHCTBHI MPH aganTanuu
pacTreHuii K (pakToOpam cpeabl

1. Dxonorudeckue HakTopbl, 3AKOHOMEPHOCTH UX JACUCTBUS U B3AaUMOBIIUSHUS.

2. ®U3HUONOTHS YCTOMYMBOCTH PACTEHUHN K HEOIATOMPHUSTHBIM BO3CHCTBHSIM.
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3. Ilepuenuus u TpaHCAYKIUS CTPECCOBBIX CUTHAJIOB.
4. CoeoOpazue GyHKIIMOHUPOBAHUS CHUCTEM PETYISAIMU B PACTEHUAX B CYOONITUMAJIb-

HBIX YCJIOBUAX CPCAbI U UX POJIb B ITOBBIIICHHUN yCTOfI‘IPIBOCTH.

HBOoNOoOORWDN

15.

16.

17.
18.

19.
20.
21.
22.
23.
24,

25.

26.

27.
28.

0.
. @ocdopoprannueckue coeTMHEHHUSI — HHTHOUTOPBI XOJIMHICTEPA3bI.
12.
13.
14.

5. DKOJOru4ecKue aclekThl (POTOCHHTE3A.

6. DKOJIOTUYECKUE aCTIeKThI JbIXaHUs U (POTOABIXaHUS PACTCHUH.

7. DKOJOTUYECKHE aCMIeKThl BOJHOTO OOMEHA U MUHEPAJIBLHOTO MUTAHUS PACTECHUI.

8. DKOJIOrMYecKHe acleKThl pOCTa U Pa3BUTHSI PACTEHUM.

9. 'opMoHanbHBIN OaaHC PACTEHU B 3aBUCHUMOCTHU OT PsiJia BHEIIHUX BO3JEHCTBUM.

6.5. Boripochl 111 MPOMEKYTOYHOM aTTECTAIMU

Yacme 1 «IKonozuueckas ouomexnonozusn)
DKkojoruyeckas OMOTEXHOJIOTHUS KaK HOBask KOMIUIEKCHAsI OTpacib AKOJIOrHYecku Ge3omnac-
HBIX TPOU3BOACTB. [1yTH co3qaHMs SKOIOTHYECKH O0€30MaCHBIX MPOU3BOJICTB.
OcHOBHBIE 3TaIlbl Pa3BUTHS SKOJIOTHUYECKON OUOTEXHOJIOTUH.
.HOKEIJII)HI)IG, PEruoOHaJIbHBIC U riio0aabHbIE 3arpA3HCHHUA U UX XapPaKTCPHUCTHUKA.
[TpoMbInIIeHHBIE HCTOYHUKU XUMUYECKOTO 3arpsizHeHus: Ouocgephl.
TpaHcnopTHOE 3arpsi3HEHUE.
CenbCKOX03s1HCTBEHHOE 3arpsizHeHre. MuHepanbHble U oprannieckue ynoopenus. [lectuimmasl.
3arpsi3HEHUE BO3/IYIIHOTO OacceifHa ropoioB.
3arpsi3HeHue MPUPOTHBIX BOJI KOMMYHAIbHBIMU CTOKAMH.
TBepbic OBITOBBIC OTXO/BI.
Knaccudukanum TOKCHUECKUX COSAMHEHH, TOCTYMAIOIINUX B OKPYKAIOILIYIO CPEey.

BemectBa, O10Kupyromye KUCIopoarepe aollyo GyHKIU0 KPOBU.

TokcuuHble HEOpPraHMUECKHUE COETUHEHHS B OKPY Kalollel cpeie.

Tspxenble MeTauibl: UCTOYHUKU HOCTYIUICHUS, XapakTep MX HAKOIUIEHUS B HKOCHCTEMaXx,
TOKCHYECKOE JICHCTBHE.

Opra"uyeckre TOKCUKAHTBI, MOJUIMKINYECKUE YTIEBOAOPOAbI, MOJIMXJIOPUPOBAaHHBIE OU-
¢dennnbl. Hedth 1 HEQTEenpoyKThl KaK NPUOPUTETHBIE 3arpS3HUTEIN OKPYKAIOIIEH Cpebl.
CuHTeTHYeckne TOKcHYeckue coeauHeHus. [lecTuumapl, KinaccupUKams, TOKCUKOIOTHYE-
CKasl XapaKTepUCTHKA.

JIMOKCHHBI KaK CyNepIKOTOKCUKAHTBHI.

CBolicTBa TOKCHUKAHTa, ONPENENAIOIINE €ro TOKCHYHOCThb. Koppenduus «CTpyKTypa-
TOKCHKOJIOTHUECKHH 3 PeKT.

@DakTophl, BAUAIOLIIME HA TOKCUYHOCTb. SIBJIeHNUs, HAOMI0JaeMble MIPU AJTUTEIILHOM BO3ZEH-
CTBMM TOKCHKaHTOB. Koeprusm KCeHOOHOTHKOB.

MyrtareHHoe, TepaTOT€HHOE U IMOPUOTOKCUYECKOE JeMCTBHE KCEHOOMOTUKOB.

XUMUYECKUN KaHLEPOTECHES.

OO01re 3aKOHOMEPHOCTH paclpeeNeHus] XUMUYECKUX 3arps3HSIOIMINX BEIIecTB B Onocge-
pe, MyTH UX MUTPALUK U TIPEBPALCHHUS.

[Tytu noctynneHus u abcopOIMs TOKCUKAHTOB. TpPaHCIIOPT TOKCUYHBIX BEILIECTB Yepe3 KJe-
TOYHBIE MEMOPAHBI.

buotpanchopmanus TokcukaHToB. @epMeHTaTUBHBIE peakiuu 1-oi ¢a3pl GuorpaHchopma-
LIUU: TUPOJIN3, BOCCTAHOBIIEHUE U OKHUCIICHHE.

depMeHTaTUBHBIE peakluu 2-oi ¢a3pl buotpanchopmanuu. [nmokypoHupoBanue, cynbda-
TUPOBAHKE, METWJIMPOBAaHUS U aueTuiInpoBaHus. KoHbroranus ¢ riiyTaTHOHOM U KOHBIOTa-
1Sl C aMUHOKHCIIOTaMHU.

OU3M0I0r0-OMOXUMHUYECKHE OCOOCHHOCTH MHKPOOPTraHU3MOB-JECTPYKTOPOB KCEHOOMOTH-
KOB.

[Tyt MUKpOOHOI JecTpyKIUMH HE(PTAHBIX YIIEBOIOPOIOB.

Oco0eHHOCTH MPOIIECCOB PA3IOKEHHUS MTECTUIIHIOB MUKPOOPTaHU3MaMHU.
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29.

Hcnonp3oBaHne MHUKPOOHBIX KOHCOPLMYMOB JUIS JIerpajialliil 3arps3HuTencii. Meroas
KOHCTPYMPOBaHUS UCKYCCTBEHHBIX KOHCOPLIUYMOB.

30. Co3znmanue mpOMBIIIICHHBIX IITAMMOB MUKPOOPTaHU3MOB.

31. XapakrepucTuka TuIa3Muj, OMOIETpalallid U UX OMOJIOrHYeckue oco0eHHOCTH. Mcmonb3o-
BaHue J[-mia3mul, KOHCTPYHPOBAHUE LITAMMOB-ICCTPYKTOPOB IN VItr0 U co3/aHre HOBBIX
KaTaOOJUTHBIX MTyTEH.

32. TlepeueHb M XapaKTEPUCTUKA OCHOBHBIX CTaJIUil TEXHOJOTHUYECKOTO MPOLIECCa COBPEMEHHO-
r'o MPOU3BOJICTBA OUOMpEIapaToB.

33. CrocoObl OYMCTKU MOYB OT TEXHOT€HHOTO 3arpsi3HEHHS: MEXaHW4Yeckue, (pusnueckue, Xu-
MUYecKHe U OMOJIOTHYeCcKe, CPaBHUTENbHAS XapaKTEPUCTHKA.

34. Texnosoruu OMopeMeaHalny OYB: OHOCTUMYIIALNSA U OMOayrMeHTaIHSI.

35. MukpoOHasi OYMCTKa MOYB OT YIJIEBOJOPOAHOrO 3arpsizHeHus. DakTopbl, BIUSIONIUME Ha
3 peKTUBHOCT OMopemeananuu. Kommepueckue bnonpenapaTsl.

36. CnocoOsl puTopeMeaualuy 3arps3HeHHBIX TTOYB.

37. Tloka3aTenu, XapaKkTEepHU3YyIOIIHWE CTENECHb 3arpsA3HEHHOCTH BOJHBIX OOBEKTOB. buoxu-
Muueckoe norpednenue kuciaopona (bIIK) u xumudeckoe norpedienne kuciaopoaa (XIIK).

38. buonornyeckas ouncTka CTOYHBIX BoA. Knaccudukaius MeTogoB OHOIOTHYECKONH OUYUCTKH.
CpaBHuTeNbHAS OIIEHKA OMOJIOTHYECKUX METOJ0B OUMCTKH CTOYHBIX BOJ C MEXaHUYECKIMH,
(UBHKO-XMMHYECKUMHU U XUMUYICCKUMHU.

39. OOuue NpUHIUIBI OYUCTKU CTOYHBIX BOJ M OPraHM3AIMHM OYHUCTHBIX COOpYKeHUH. Xapak-
TEPUCTHKA OMOIIEHO30B OUYUCTHBIX COOPYKECHH.

40. Opranuzanus mpouecca a’poOHOl OMONIOrHYeCKOil OYUCTKU. Y CIOBUA pabOThl adpoOHOU
OHMOJIOTUYECKON OYHCTKU. AdpOTeHKH. OKCUTEHKH. BUOQHIBTPHI.

41. Opranuzaius mporecca aHadpoOHOW OMOIOTHYECKONW OYHUCTKU. Y CIIOBUSA pabOThl aHA’pPOO-
HOW OMOJIOTUYECKONW OYHCTKH.

42. Tlepepa®oTka M yTHIM3AIMS AaKTUBHOTO UJIa OYHCTHBIX COOPYKEHUH.

43. depMeHTHBIC METOIBI OYUCTKH CTOYHBIX BOJI.

44. BHOTEXHOJOTMYECKas OYMCTKA CTOYHBIX BOJ BOJOPOCISIMU M BOAHBIMH pacTeHHsMH. buomioru-
YECKHE NPyl C MUKPOBOIOPOCISIMU. BHOJIOrMYeCcKre Mpy ibl € BBICILIEH BOIHOM PaCTUTEIBHOCTBIO.

45. OcoOeHHOCTH 3arps3HEHUs] BO3AYIIHOW Cpeabl KCEHOOMOTHMKaMH. MOHUTOPUHT 3arps3He-
HUW BO3YIIHOW CPEABI.

46. 3ammTa BO3AYIIHOTO OacceliHa OT aHTPOIOTE€HHBIX BO3AeHCTBUI. OCHOBHBIE TUITBI OHOpe-
aKTOPOB, MX XapaKTEPUCTUKA U MEPCIIEKTHBHBIC HATIPABIICHHUS YCOBEPIICHCTBOBAHUSI.

47. Ucnonws3zoBanue 6uopuiabTpoB, Ouorazoounctuteneil. TexHuueckas peKOHCTPYKIUS, Tepe-
poUIMPOBAHUE, TUKBHIAIUS BPEIHBIX TIPOU3BOICTB.

48. BbuOreoTexXHOJIOTHS METAIIIOB.

49. buonornyeckue CpefCcTBa 3alIUTHl PACTEHUH I 3aMEHBl XUMUYECKUX TTECTUIIH/IOB.

50. buonorunueckue ynoopenus. [Ipou3BoaCTBO U TPUMEHEHHE.

51. TexHomoruu nmoydeHue ouorasa.

52. BuOKOHBEpPCHS OTXOJMOB C MOTYYSHHEM CIUPTA.

53. TlepepaboTka pacTUTEIHHOTO CHIPHS U YIIICBOJICOICPIKANIUX OTXOJI0B B OSJIIOK OJTHOKJICTOY-
HBIX OPTaHU3MOB.

54. KommocTtupoBaHue TMoJieBOe, B Onopeaktopax. BepMukoMmnocTupoBaHue.

Yacms 2 «IKonocuueckan uzuonozunr»
1. ®uToTOKCHYECKOE NEHCTBUE TSHKEIBIX METAJIOB, MEXaHU3Mbl MX HAKOIUICHUS U BBI-

BEJICHUSI.

2. Dxonoruveckue GakTopbl, 3aKOHOMEPHOCTH UX JIEHCTBUS M B3aMMOBIIHUSHUS.
3. ®u3nonorus ycToMYNBOCTH pacTEHUH K HEOIaronpUsITHBIM BO3/IEHCTBUSM.
4. CBoeobOpa3ue (yHKIMOHUPOBAHUS CHUCTEM PETYJSAIMHM B PACTEHHUSX B CyOONTHMAalb-

HBIX YCJIOBUAX CPEABLI U UX POJIb B ITOBBIIICHHUN YCTOI\/'I‘—II/IBOCTI/I.

5. Dkonoruveckre acrekTsl POTOCHHTE3A.
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6. DKOJIOTUYECKHE aCTIEKThI IbIXaHUsI U (POTOIBIXaHUS PACTCHUH.

7. DKOJIOTHYECKHE aCIIEKThl BOAHOTO OOMEHa 1 MUHEPAIBHOTO MTUTAaHUS PACTCHHM.

8. DKOJIOrMYeCKre aCleKThl POCTa U pa3BUTHS PaCTEHUH.

9. I'opmoHaJIbHBIN OaTaHC pPacTEHUN B 3aBUCUMOCTH OT Psijia BHEIITHUX BO3/ICHCTBUH.

10.
11.
11.
12.
13.
14.
15.
16.

Bpemennas cTpykTypa ajanTaioHHOIO Ipoliecca.

XJ10por1acTsl Kak UICTOYHUKH aCCUMUIISITOB.

Mopdodorenerndeckas poib yabTpaprOIETOBOTO CBETA.

Mopdorenernueckas pojib CHHETO M KPACHOTO CBETA.

Pacnpoctpanenue cBera 1o TKaHsIM pacTeHHs, (PU3NOJIOTHUECKOE 3HAYCHHUE.
Bnusinue BHEMIHUX (aKTOPOB HA SHEPTEeTUKY POTOCHHTE3A.

[IpencraBieHue o JOHOPHO-aKLEITOPHOMN €IMHULIE.

@DOTOCHHTE3 B CHCTEME IOHOPHO-AKIIENITOPHBIX CBSI3€i paCTUTENILHOTO OPraHUu3Ma.

17.Teopust HOTOCHHTETHUECKOM MPOAYKTUBHOCTH.

18.
19.
20.
21.
22.
23.
24,
THI.
25.
26.
3 deKThI.
217.

OO6mue macmTadbl OTOCHHTETHUECKON JeATEeILHOCTH B Orocdepe.

[Tpo6aeMbl 3KOIOTHYECKOT0 paBHOBECHS U (POTOCHHTES.

[TpupoaHbIe U CUHTETUUECKUE ayKCHHBI, TPAHCHIOPT ayKCHHA B PACTCHHH.
MeMOpaHHBI MEXaHU3M JAEUCTBUS ayKCHHA.

Penienitopsl aykcuHa, BbI3bIBa€Mble UM (PU3HOIOrHYECKHE P PEKTHI.

['n606epenHbl: OTKPBITHE, CHHTE3, TPAHCIIOPT, (pr3nonorndeckue d3PPeKTHl.
LIMTOKMHUHBI: OTKPBITHE, CUHTE3, TPAHCIIOPT, perenuus, Gpusnonorndeckue r3pdex-

OTUIIEH: OTKPBITHE, CHHTE3, TPAHCIIOPT, perenuus, pusnonornyeckue 3pQexTsl.
AOcun30Basi KACIOTA: OTKPBITHE, CHHTE3, TPAHCIIOPT, peuenuus, Gu3noIoriaecKue

EpaCCI/IHOCTGPOI/IIH)I, JKaCMOHATBI KW CaJlMOWJIOBasA KHUCJIIOTA: OTKPBITUC, CHUHTCS,

TPaHCIOPT, pereniys, Gpu3noaorudeckue 3PpGeKTol.

28.
29.
30.
31.

IlenTuaHbIE TOPMOHBI PACTEHUM.

AHTUMUKPOOHBIE MENTUABI PACTECHUIA.

B3anmopeiicTBre ropMOHOB MEXAy COOOM Ha ypOBHE 1IETIOTO PACTCHHUS.
buosnekrporenes KIeToK pacTeHHil B MOKoe — MeTtabonudeckas U (POTOMHAYIHPO-

BaHHas COCTaBJIAIOIIUC.

32.
33.
KOSL.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

dakTopbl, MOUPUIMPYIOLINE HIEKTPOreHe3 KIETOK B MOKOE.
Ponb cTpykTypHO# 1a0UIBHOCTH KJIETOUHBIX MEMOpaH B PEryysiuy NOTEHIMaNa 1Mo-

IToTeHumansl NENCTBUS PACTEHUM.
TuIbl UMITYJIBCHOM 3JIEKTPUYECKON AaKTUBHOCTH PACTEHUM.
Penenums pazapaxeHus ¥ €ro yCujieHue.
IIpenmnonaraemple yTH U MEXaHU3MbI PACIIPOCTPAHEHUS IOTEHIIAAJIA JEUCTBUS.
dusnonornyeckas posib NOTEHIHAJIA MOKOSI M TOTEHIUAJIA ICVUCTBUS B PACTEHUH.
MonenbHble 00BEKTHI U3YYEHHSI KIIETOUHOM CTEHKH PaCTeHUH.
benky KIeTOYHOU CTEHKH: CTPYKTYPHBIE KOMITOHEHTBHI.
Benku knetouHoi creHkH: HepMEHTHI.
CurnanbHas QyHKIMS KIETOYHOW CTEHKHU.
OnurocaxapuHbl KIETOYHOU CTEHKH.
DeHONbHBIE COCTMHEHUSI U MUHOPHBIE KOMITIOHEHTHI KJIIETOYHON CTEHKH.
CBsi3u MEXIy MOJIMMEPAMH KJIETOYHOM CTEHKH. M03au4HOCTh CTPYKTYpPBI KIETOU-

HOU CTEHKH.

46.
47.
48.

[Tpu3HaK ¥ KOMIIOHEHTBI CUTHAJIBHBIX CUCTEM KJIETOK, UCTOPUS UX U3YUECHHUS.
OIMCUTOPBI; PELENTOPBI, TPE0OPa30BATENN U YCUIINTENIN CUTHAJIOB.
CurnanbHbIE CUCTEMBI KJIIETOK PACTEHUH.
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7. JanHble 1JIs y4eTa ycneBaeMoCcTH cTy1eHToB B BAPC

Tabmuua 1.1 — Tabauia MakCUMaIbHBIX 0AJIIOB MO BUAaM y4eOHOW AEATEIbHOCTH

Jlabopa- | IIpaktu- | Camocros- | ABToMatm3u- | pyrue Buael | [Ipomexy
Cemectp | JIeKuMM | topmpre | ueckwme | TebHAas | POBAHHOE y4e6HOit es- | TouHas Hroro
3aHATHS | 3aHATHS | paboTa | TECTHPOBAHME | TETHHOCTH aTTecTaIys
10 0 25 30 0 15 20 100
12 24 0 30 0 14 20 100

HporpaMMa OICHUBAHUSA yqeﬁnoifl ACATEJIBHOCTH CTYACHTA

1 cemectp

Jleknum — roceniaemMocTb, Onpoc, akTuBHOCTH — OT 0 710 10 Oasuios.
JlabopaTopHble 3aHATHUS — He MPeTYyCMOTPEHbDI.
IIpakTHyecKkue 3aHATHS — IPABIIFHOCTH OTBETOB IIPU YCTHOM OIPOCE HA 3aHATHSAX, CAMO-
CTOATEIBLHOCTD B XOJI€ KCIIEPUMEHTAILHOM pabOThI, MPABIIBHOCTH €€ BBHIOJTHEHHS U 0hOpM-
nenus — ot 0 1o 25 6anos.
CamocrosiTeibHasE padoTa — MPaBUIBLHOCTH OTBETOB IMPU MUCHMEHHOM KOHTPOJIE 3HAHUM:
BBINTOJIHEHUE MMChbMEHHBIX CAMOCTOSITENILHBIX pa0OT, YI€OHBIX U KOHTPOJIBHBIX TECTOB — OT 0 110
30 6amnos.
ABTOMATH3HPOBAHHOE TECTHPOBAHME — HE TIPETYCMOTPEHO.
Jlpyrue Buabl y4eOHOI NeATeJIbHOCTH — MPAaBUIBHOCTh HAMKMCaHUs pedepaToB U MOATOTOBKU
WHAMNBUIYAIBHBIX 3aJJaHUH C YYeTOM KadecTBa BBIMIOJHCHHBIX pPAa0OT, TPaMOTHOCTH B
odopmiteHHuH, 3amuThl padbot — ot 0 10 15 GamoB.
['oToBHOCTH pedepara 1 MHAUBUIYAITBHOTO 3a1aHus — oT 0 10 5 6asioB.
Odopmnenue pedepara 1 UHAUBUAYAIBHOTO 3afanus — oT 0 10 5 6amios.
3amura pedepata 1 HHAUBUIYyAIbHOTO 3aaHus — oT 0 10 5 6ayuios.
IIpomesxyTounast arrectanus (3a4er) — ot 0 10 20 GaoB.
[TpomexxyTounast artectanus B 1 cemecTpe mpoBOJUTCS B YCTHOM opme.
[Tpu nmpoBeneHNU MPOMEKYTOUYHOM aTTECTALIUU:

11-20 6asn0B — 3auTeHO

0-10 6a;10B — HE 3aUTEHO

Takum 00pa3oMm, MakCUMallbHO BO3MOXKHasi CyMMa OajjioB 3a Bce BHJIbBl Yy4eOHOM
NEeSITeIbHOCTH CTYJEHTa 3a TMEPBBI CEeMeCTp MO MUCIHILTHHE «JKOJOorudeckas (U3UOJIOTUS U
O6uorexHonorus» cocrasiusger 100 Oanos.

Tabnuna 2.1 — Tabnuua nepecyera MoJy4eHHON CTYAEHTOM CYMMBbI OaJlJIOB MO AUCLHMIINHE
«Qxosaoruyeckast pU3nonorus u OMOTEXHOJIOTUS» B OLIEHKY (3a4eT):

51 — 100 6ayui0B
0 — 50 bayu1oB

3a4TCHO

HE 3a4TCHO

2 cemecTp

Jlekuum — mocemaeMocThb, Opoc, aKTUBHOCTH — OT 0 10 12 Gaios.

JlabopaTopHble 3aHATHUSI — NPABWIBHOCTh OTBETOB MPU YCTHOM OIPOCE Ha 3aHATUSIX, CaMO-
CTOSITEIBHOCTh B XOJI€ SKCIIEPUMEHTAIBHONW pabOThI, MPABUILHOCTh €€ BBITIOJHEHHUS U 0OpM-
seHusa — ot 0 1o 24 6amios.

I[pakTHyeckne 3aHATHA — HE TIPETYCMOTPEHBI.
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CamocrosiTeibHAs pad0oTa — IPAaBUILHOCTH OTBETOB MIPH MMCHMEHHOM KOHTPOJIE 3HAHUIA: BBI-
MOJIHEHUE MHUCbMEHHBIX CAMOCTOSITENIbHBIX Pa0O0T, yueOHBIX U KOHTPOJIbHBIX TecToB — oT 0 10 30
OaJioB.
ABTOMATHU3HMPOBAHHOE TECTUPOBAHME — HE MPEIYCMOTPEHO.
Jlpyrue BuAbI y4eOHOI 1eATeJJbHOCTH — MMPABWIBHOCTh HAMMMCAHUS PedepaToB U MOATOTOBKH
WHAMBUAYAIbHBIX 3aJJaHUMl C Y4eTOM KadecTBa BBINOJIHEHHBIX pPAa0OT, TIpPaMOTHOCTU B
odopmiieHnH, 3auThl pabot — ot 0 1o 14 Gayos.
['oToBHOCTH pedpepaTa U UHAUBUAYATBHOTO 33a1aHus — oT 0 10 5 6aysoB.
Odopmnenue pedepara 1 UHAUBUAYAILHOTO 3a0aHus — oT 0 10 5 6amios.
3amuTa pedepara U UHAUBUAYAIBHOTO 3afaHus — oT 0 10 5 6amios.
IpomexyTounas arrectamus (3x3amen) — ot 0 10 20 GaywIoB.
[TpomexyTouHas aTTecTalus B 2 ceMecTpe MPOBOJIUTCS B YCTHOM popme.
IIpu npoBeieHnH MPOMEKYTOUHON aTTECTALIUN:

16-20 6a/510B — OTBET Ha «OTJIMYHO»

11-15 6a/10B — OTBET Ha «XOPOIIIO»

6-10 62/1J10B — OTBET Ha «YAOBIECTBOPUTEIHHO»

0-5 6a/1710B — OTBET Ha «HEYIOBICTBOPUTEIHLHOY.

Takum 00pa3oMm, MakCHMallbHO BO3MOXKHAasi CyMMa OaijioB 3a BCE BHJIBI Y4eOHOI
JESITEIPHOCTH CTYACHTA 32 BTOPOWM CEMECTp IO TUCIHHIUIMHE «IJKOJIOrmyecKas (hU3HOJIOTUS U
ouorexHosorusm» cocrapiser 100 6amios.

Tabnuna 2.2 — Tabnuua nepecyeTa MOJTy4eHHON CTYICHTOM CyMMBI 0ajljIoB 3a IIECTON ceMecTp
JTUCIUILIMHBL «KOJIOTHYecKast (U3NOIOTHS U OMOTEXHOJIOTHS» B OLIEHKY (9K3aMeH):

91 — 100 GamnoB «OTIHUYHOY

81 — 90 GayoB «XOPOIIO)

61 — 80 Gayu10B «YAOBIIETBOPUTEIHHO)»

0 — 60 6amioB «HEYJI0BJIETBOPUTEIBLHO

MakcumManpHOE KOJINUYECTBO OAIOB 10 UTOTAaM OCBOCHUS IUCIHUIUIUHBI «JKOJIOTHUECKAS
dbuznonorus U GUOTEXHOJIOTHUS» B T€UEHHUE IBYX ceMecTpoB cocTtaniseT 200 6anos.
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8. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI
a) aumepamypa.

1.

10.

11.

Betomikun, A. I'. TexHom0oruu 3ammThl OKPYKaroIieil cpeabl OT OTXOJ0B ITPOU3BOICTBA
U notpedienus : yaeoHoe nmocodbue / A. I'. Beromkus. - 2-¢ u3f., ucnp. u nom. - CaHKT-
[TerepOypr ; Mocksa ; Kpacuonap : Jlans, 2016. - 303 c.

TerensmuH, B. B. OCHOBBI 3KOJIOTHYECKOr0 MOHUTOpPHUHTA : ydeOHOe mocobue / B. B.
Terensmun, B. A. S3es. - Jlonronpynusiii: U3parensckuii qom "NMatemnext"”, 2013. - 253
c.

Axunus, H. W. [IpoMbliieHHas 3KOJI0TUS: TPUHLIUIIBL, TOAXO0/IbI, TEXHUUECKHE PEeLICHUS
: yaeOHoe mocobme / H. U. Axunun. - 2-¢ u3a., ucnp. u jpom. - JlonrompymHbiid :
Wnarennekr, 2011. - 310 c.

Hpyros, 0. C. AHanu3 3arpsi3HEHHOW IOYBBI U OINACHBIX OTXOJOB : IPAKTHUYECKOE
pykoBojacto / HO. C. JIpyros, A. A. Pogun. - 2-e¢ u3n., nepepad. u gom. - Mocksa :
BUHOM. JIaGoparopus 3nanwmii, 2015. - 469 c.

[Tpuxnannas sxoOuoTexHojorus : yued. mocodue : B 2 1. / A. E. Ky3unenos [u ap.]. -
Mocksa : BUHOM. J1a6. 3nanwmii, 2010. - (Y4eOHUK /I BBICIICH TIKOJIBI). - 485 C.
[TankpaTtoB, A. H. Peakuuu OKHCIIEHUS-BOCCTAHOBJICHHMS B OKpYXKAloOIICH cpene
yuebnoe nocobue / A. H. ITankparos, 1. M. YuaeBa ; @enepanbHoe TOCYIapCTBEHHOE
Oro/xeTHOE 00pas3oBaTenbHOE YupekIeHue Bbiciiero obOpasoBanus "CapaTOBCKuUit
HallMOHAJIBHBIM HCCJIEN0BATENBCKUN TOCYJapCTBEHHBIM yHuBepcurer umenu H. T
Yepnspimesckoro", WHetutyr xumun, DepepanbHOe TOCYIapCTBEHHOE OMOJKETHOE
o0Opa3oBaTeNbHOC YUPEKISHUE BhICIIero oopa3oBanwus "CapaToBCKU TOCYIapCTBEHHBIN
TEXHUYECKUH yHuBepcuTeT uMeHH ['arapuna 0. A.", ®u3HKO-TeXHUYECKUA UHCTUTYT. -
Mockaa : Ilepo, 2020. - 255 c.

[TpakTUKyM MO OCHOBaM TOKCHKOJIOTUHU [ DIEKTPOHHBIN pecypc] : yaeOHO-METOANYECKOe
nocobue / Cocr. E. B. Ilnemrakopa, C. A. KonnoBa, A. A. I'anunkas. - Caparos, 2015. -
70 c. (nara pazmemenus: 20.10.2015).

Pexosckas, E. O. Dkonornueckass TOkcukojiorusi : YueOHoe mocodue [DIeKTpOHHBIN
pecypc] / E. O. PexoBckas. - Omck : OMCKHH TOCYAapCTBEHHBIH TEXHUYECKUH
yauBepcureT, 2017. - 117 c¢. Knura naxonutcs B npemuym-sepcuu O5C IPR BOOKS.
Mapuenko, b. . Dxonoruueckass TOKCHKOJOTHsA : YdeOHOe mocodue [DIeKTpOHHBIH
pecypc / b. . Mapuenko. - Pocros-Ha-Ilony, Taraupor : H3marensctBo IOxkHOTO
¢benepanbHoro yuusepcurera, 2017. - 103 ¢. Knura Haxoaurces B npemuym-sepcun ObC
IPR BOOKS.

TuxonoB, I'. II. OcHoBbl OuOTeXHOJOrMM : MeToanYecKHEe pPEKOMEHIAUN JUIs
camocTtosaTenbHon noAarotoBku crygaeHToB / I'. I1. Tuxonos, . A. MunaeBa. - OCHOBBI
o6uorexHonoruu, 2019-06-22. - MockBa : MoOCKOBCKas TrocylapCTBEHHasl aKaJeMHUs
BoaHoro tpascnopra, 2009. - 137 c. Kuura naxogutcs B npemuym-sepcun ObC IPR
BOOKS.

Maiictpenko, B. H. DOkomoro-aHanuTH4ecKuil MOHHUTOPUHI CTOMKHMX OPTraHHYECKHX
3arps3HMATENEN : ydeOHOe MocoOHue A CTYACHTOB BBICIIMX Y4eOHBIX 3aBEICHHUH,
obOyuaroruxcs 1o crienuanbHocTy 011000 - Xumus / B. H. Maiictpenko, H. A. Kitoes ;
pen. 0. C. Ipyros. - Mocksa : BUHOM. Jlaboparopust 3uanuii, 2015. - 323 c. Knura u3
komiekuuu BJI DbC «IBOOKSy.

0) npoepammmnoe obecnevenue u Unmeprnem-pecypcol:

1.

2.
3.
4

OC Windows (yiunen3uonsoe I10) niaun OC Unix/ Linux (cBo6oanoe I10)

Microsoft Office (nmunenznonnoe I10) wim Open Office, JIibreOffice (cBo6omnoe I10)
Bpaysepsr Internet Explorer, Google Chrome, Opera u ap. (cBo6oanoe I10)
3oHanbHast HayuHas 6ubauoreka umenu B.A. Aptucesuu CI'Y umenu H.I'.
Yepusiiesckoro http:/library.sgu.ru
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o

10.

11.
12.

Onekrponnbie yueOnuku u nmocodus (http://www.informika.ru/  http://center.fio.ru/)
OnekTpoHHass ~ OmOmmoTeka  ydyeOHO-MeToamueckor  juteparypel. —  URL:
http://www.library.sgu.ru eLIBRARY.RU

N3narenbctBo «JlaHb» [DIEKTPOHHBIM pecypc]: ANEKTPOHHO-OMOIMOTEeYHasT CUCTeMa. —
URL.: http://e.lanbook.com/

Znanium.com| DJIGKTPOHHBIH pecypc]: 2JIeKTpOHHO-OMOMMoTeuHass cucrema. — URL:
http://znanium.com

N3narenbcrBo «lOpaiiTy [DneKTpOHHBIA pecypc]: AIEKTPOHHO-OMOIMOTEYHAsT CHCTEMA.
— URL: http://biblio-online.ru

BOOK.ru [OnekTpoHHbIi pecypc]: 2JIeKTpoHHO-OMOMMoTeunass cucrema. — URL:
http://book.ru

Hay4no-nipakTrueckuii mopTan « IKoJIOTHsI MPOU3BOICTBay: https:// www.ecoindustry.ru
Pyuaii, H. C. [IpombinuienHas OMOTEXHOJOTHS : JIEKTPOHHBIN KypC JICKIIUN JIJIsl CTYyIeH-
ToB crienrasibHOCTH 1-48 02 01 "buorexnonorus" / H. C. Pyuaii. - Munck : BI'TVY, 2013.
- 109 c. https://elib.belstu.by/handle/123456789/14392

24


http://www.informika.ru/
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https://elib.belstu.by/handle/123456789/14392

9. MatepuaibHO-TeXHHYECKOE 0fecnedenne JHCHHILIHHBI

YueGHble ayAMTOPHH [UIs IPOBEICHHS 3aHATHIL, pabouMe MecTa, OCHAIICHHbIE ayIHOBH3Y-
QILHBIMH CPE/ICTBAMH (MYJIbTHMEAMIHBIM JICMOHCTPALIHOHHBIM KoMILIekcom). Jls peanusartiu
JaHHO# paboueii nporpamMMbl HCNOJNB3YIOTCS AYAHTOPUH (KaGMHETbI), 000PYA0BAHHBIE METOBBIMH
AOCKaMH, ayJIMOBH3YaJIbHBIMH CPEACTBAMH M MYJIbTHMEAHIHBIMA JAEMOHCTPALIMOHHBIMH KOMIJICK-
camu. Jloctyn cryaentoB k MuTepHeT-pecypecam obecniednBaeTcs 3a10M OTKPBITOro 1ocTyna K UH-
TepHET-pecypcam B HayuHo# Gubnunoreke CI'Y.

Jlst ipoBeeHUs IMCUMILTHEBL « DKOIOrHYecKas GU3HOIOrHs H OHOTEXHOIOTHS» B 30HATb-
HO# HayuHOii Gubamoteke CI'Y nmeercs B He0OGX0AMMOM KOJIHUECTBE JIMTEpaTypA.

Ha kadeape Suoxumun u 6Hodu3nkn, MUKpoGHOAOrHM U GH3HOIOTHH pacTeHuit s npo-
BCACHUS 3aHATHI uMeloTcs: sabopatopHas nocyaa W peakTusbl, cnekrpoporomerp LEKI
SS2107UV, dotoanekrpokonopumerpsl (2 wr.), uentpupyru va 7000 o6/Mun 1 15 Thic. 06/MUH,
AHATHTHYECKHE U TOPCHOHHbIC BeChl, pH-MeTpbI, TepMocTaThl (2 WT.), CywnabHble wkadsl (2 wr.),
XOJMOAMIbHUKH (2 1UT.), aKBAAMCTH/IATOP, BBITSKHBIC LIKAa(bl, MHKPOOHOOIrHYECKHIT GOKC, po-
TOPHbIi HCTIAPHTEJIb, APOBOH CTEPUIN3ATOP, KaMepbl IS Y1eKTpoopesa.

Bee ykasanHble nmoMmeleHHsi COOTBETCTBYIOT AeHCTBYIOLWIMM CAHHTAPHBIM K MPOTHBOIIO-
KapHBIM HOPMaM, a TakKe TPeOOBAHHAM TEXHHKH G€30MaCHOCTH M OXPaHbl TPY/1a MPH MPOBEICHHH
Y4eOHBIX, Hay4YHO-MCCIeI0BATE/IBCKHX H HAYYHO-TIPOH3BOICTBEHHbIX PaboT.

B pamkax npaxmuuecroii noocomosku ¢ uensio hopmuposanus u pa3BuTHs npodeccuo-
HAIBHBIX HABLIKOB OOYYAIOUIMXCA MPEYCMOTPEHO MPOBEACHHE MNPAKTHUYECKHX M 1aB0paTOpHBIX
pabot B yueGubIX naGopatopusix GHOXUMHH, GHODH3HKH, GHOTEXHOIOrMH Ha Oaze kadeapbl Guo-
XHMHH 1 OHODHU3MKH K Kadeapbl MUKPOOHOIOTHH H (PH3HOIOTHH PACTEHHM.

[Iporpamma coctasiiena B cooteTcTBuu ¢ TpeGosanusmu OIOC BO no HanpasJIeHHIO
noaroToBku Maructparypsl 06.04.01 Buonorus (npoduas «O6ias 6Guonorusy»).

ABTOpBI:

3asenyrommii kadeapoit MUKPOGHOIOrHH

u Gusnonorun pacrennit, npodeccop, 1.6.H. C.A. CrenanoB
[Ipoeccop kadeapbr Guoxumum 1 ¢

Oouodusmku, 1.6.H. MQ?L E.B. INnemakosa

[Iporpamma o106pena Ha 3acenanuu kadeapsl GHOXHMHH 1 Onopusuku ot «06» cenrab-
ps 2021 roxa, mpotokon Ne 2.

[Iporpamma onoGpena Ha 3acesanun kadeapsl MHKPOGHOIOHH 1 (bu3nonorum pacreHuit
ot 21 anpens 2021 r., npotokon Ne 4.
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